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Preface 


The present collection of essays on historical phonology contains twenty-four 
of the twenty-eight papers submitted for presentation at the International 
Conference on Historical Phonology held at Ustronie (Poland) between 17th 
and 20th March 1976 under the auspices of the Institute of English at Adam 
Mickiewicz University, Poznan. Of the twenty-four papers, two were not 
delivered at the conference, as their authors could not attend in person. 

The aim of the conference was to bring together a number of scholars 
working in the field of historical phonology, thus facilitating the presentation 
of the most recent achievements in this area of linguistic research. The inten- 
tion of the organizers was not to limit the theoretical bias of the conference 
to one particular paradigm but rather to open a forum to the presentation 
of ideas within any framework. Hence the present volume contains both 
generative phonological works, forming the majority, as well as contributions 
representing other theoretical views. 

The papers presented at Ustronie and included in this collection seem to 
represent fairly well the present state of historical phonology. The central 
point of interest is still, as could be expected, phonological change. As in 
earlier days, many questions still remain unanswered and many answers are 
far from being definite. Thus, the need fer more research is given support 
and leads one to expect a further rise of interest in historical linguistics. 

Although the majority of papers are general and theoretically oriented, 
several valuable language-specific descriptive and data-oriented contributions 
have also been offered. The languages analyzed or used for illustrations were 
not limited exclusively to the Indo-European family. Some aspects of 
historical phonology of Japanese, Korean, and Finnish, among other 
languages, have been discussed. An attempt has also been made to formalize 
one type of phonological change. 

The conference has not settled any particular issue or solved any major 
controversy. After all, that was not its aim. It is hoped, however, that it 
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brought about a better understanding of some phonological problems in a 
historical perspective, and has helped to indicate areas awaiting further 
investigation. It has also revealed some of the weaknesses of existing linguistic 
theories, encouraging linguists to look for improvements and to search for 
more powerful explanatory tools. 

The conference could not succeed without the active participation of its 
members and therefore we would like to thank them all for what they did to 
make it as successful as it was. 

Thanks are also due to the Rector of Adam Mickiewicz University for 
providing more than adequate funding and all his help, to the administration 
of the Ustronie conference centre for making our stay pleasant, and thus 
inspiring scholarly efforts, and last but not least to Ms. Ewa Siarkiewicz for 
her patience and skill in handling all the administrative details, so very 
important for an efficiently organized meeting. 


Poznań, July 1976 Jacek Fisiak 
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HENNING ANDERSEN 


Perceptual and conceptual factors 
in abductive innovations 


0.0 In the development of several of the West and East Slavic languages, 
phonological changes have occurred by which these languages and their 
dialects have back vowels corresponding to original front vowels, e.g. o for 
Common Slavic (CS) e. The changes are a good example of one of the common 
quandaries of the language historian, who — faced with partially similar 
innovations in different dialects — must decide whether the similarities are 
sufficient to allow him to speak of a single, shared innovation, or the dif- 
ferences so great that he must view the innovations as independent of each 
other and ascribe their similarities to inherited typological affinities or to 
fortuity. Indeed the Slavic changes of e > o and ë > a, as they are usually 
called, seem quite comparable in this respect to the textbook case of this 
kind, the apparently independent development of i-Umlaut in the various 
branches of Germanic. 

The similarities between, for instance, the Polish and the Russian alterna- 
tions cited in (1) tempt us to seek a single explanation for both. 


(1) Pol. bZoza ‘birch’, bZezina ‘birch grove’; plotka ‘false rumor’, plesc ‘to 
gossip’; Zona ‘wife’, Zensk, i ‘female’; jeZoro ‘lake’, pojeZeZe ‘lake front’. 
Russ. b,er,6za ‘birch’, b,er,ézn,ik ‘birch grove’; plótka ‘whip lash’, pl,et, 
‘idem’; Zoni ‘wives’, Zénsk,ij ‘female’; oz Org ‘lakes’, zaoz,ér,je ‘area 
beyond a lake’. 


But our tendency to generalize is checked by apparently insurmountable 
difficulties: the e > o change applied before all plain (non-palatalized) con- 
sonants in Russian, but only before plain dentals in Polish (2); it applied in 
Word final position in Russian, but not in Polish(3); it applied to the e that 
developed from CS i in Russian, but not in Polish (4); it was paralleled by a 
change of č > a in Polish, but not in Russian (5); and it occurred before 900 
in Polish, but apparently not before the 1300's in Russian, i.e. at a time when 
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the two languages had followed independent courses of development for 
perhaps a thousand years. 


(2) Pol. nebo ‘sky’, Cepti ‘warm’, legi ‘lay down’, ceki ‘ran’. 
Russ. n,óbo ‘palate’, t,óplij ‘warm’, Log ‘lay down’, t,ók ‘ran’. 


(3) Pol. lice ‘face’, oste ‘knife edge’, moje ‘my’. 
Russ. licó ‘face’, ostr,ij6 ‘knife edge’, mojó ‘my’. 


(4) CS lint ‘flax’, pisü ‘dog’, orilü ‘eagle’. 
Pol. Jen ‘flax’, pes ‘dog’, oZel ‘eagle’. 
Russ. Jon ‘flax’, p,os ‘dog’, or,dl ‘eagle’. 


(5) CS vera ‘faith’, vériti ‘believe’, klétüka ‘cage, dim.’, kléti ‘cage’. 
Pol. vara ‘faith’, veZic ‘believe’, klatka ‘cage, dim.’, kleć ‘cage’. 
Russ. v,éra ‘faith’, v,ér,it, ‘believe’, kl,étka ‘cage, dim.’, kl,et, ‘cage’. 


In the face of such difficulties, it seems perhaps more reasonable to treat 
these similar changes as independent of each other and to try to account 
for them individually. This, in fact, is the policy most investigators have 
followed. So far, however, no satisfactory explanation for either of the 
developments has been proposed. 


0.1 In this paper, I will follow tradition in initially considering the East and 
West Slavic developments separately. But I will break with tradition in my 
method of analysis. All previous treatments of the e > o changes have defined 
a number of areas in the East and West Slavic language areas, each with 

its characteristic variant of the e > o change, and have then tried to establish 
the historical development of each area on the basis of internal evidence 
(relative chronology) as well as textual evidence in order to finally pose (or, 
more often, leave unformulated) the question of what motivated the particu- 
lar developments. One cannot say that this method is unsound. But it can and 
should be supplemented with the use of a complementary method, which 
does not focus on individual linguistic systems and ask how they developed 
through time, but instead focuses on isoglosses and asks how they arose. 

In the investigation of the e > o change by the traditional, area or system 
oriented methods, the list of possible questions that can be put to the avail- 
able data has pretty well been exhausted. To be sure, there are data pertinent 
to the change which traditionally have been overlooked. But even if these 
had been taken into consideration, this would merely have resulted in the 
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definition of a few more, smaller areas, each of which could be investigated 
by the traditional methods without yielding new insights. But the moment 
attention is turned instead to the contrasts between different areas, to the 
divergent developments of contiguous dialects reflected in the isoglosses that 
separate them, the very same data suggest a fresh set of questions to be 
considered. 

Isoglosses are by their origin of different types. An isogloss separating 
two dialects may reflect the contrast between the presence of an innovation 
in one and the absence of the same innovation in the other (diagram A in 
Figure 1); I call this the simplex type. It may reflect two logically alternative 
innovations in the neighboring dialects (diagram B); I call this the duplex 
type. Or it may reflect a shared innovation which had different consequences 
in the two dialects because of some previous structural difference between 
them (diagrams Ca and Cb); I call this the complex type. Any attempt to 
interpret an isogloss must begin by posing the question to which of these 
basic types it belongs. 





Fig. 1. Simplex (A), duplex (B), and two kinds of complex isoglosses (Ca, Cb). 


In answering this question, it is important to keep in mind that dialect 
differences are correspondences and that a correspondence may be the result 
of a single innovation or a series of innovations (cf. Andersen 1972), and 
furthermore that a strict distinction must be observed between abductive 
and deductive innovations (cf. Andersen 1973). 

Finally, as has long been recognized, the spatial contiguity (bundling) 
or similarity (parallelism, symmetry) of isoglosses may reflect significant 
structural or chronological connections between the innovations that gave 
rise to them. Consequently the interpretation of isoglosses requires consistent 
attention to relations among isoglosses. 
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0.2 In the following pages I will try to illustrate this approach to historical 
dialectology by surveying the major isoglosses that the e > o change has 
given rise to in the East Slavic languages (section 1). All the particulars which 
a definitive account must explain cannot be mentioned here, but enough of 
the details will be discussed to show how the kinds of questions the inter- 
pretation of isoglosses may raise can contribute to a precise formulation of 
what needs to be explained in historical phonology. 

Next I will propose a skeleton explanation of the e > o change, based on a 
likely parallel change outside the Slavic language family, and will show how 
this hypothetical account can be elaborated to cover the specifics of the 
East Slavic dialects (section 2). 

I will then turn to the similar change in Polish and show that it, too, can 
be accounted for by the same skeleton explanation (section 3). 

The account to be proposed explains the similarity among the various 
East and West Slavic e > o changes as the result of a shared deductive innova- 
tion and the differences among them as the results of different abductive 
innovations, in part motivated by structural differences among the dialects, 
in part merely made possible by the inherent perceptual complexity of the 
speech signal. 


1.0 The isoglosses to be discussed are shown on the map below (on p. 5) with 
numbers corresponding to the subsections of this section. 


1.1 Isogloss 1. This is the geographically most complex isogloss to be con- 
sidered. It defines a few large enclaves and several dozen smaller pockets in 
the Russian language area — fewer near the center than around the periphery. 
Outside these enclaves, CS e has changed to o if followed by a plain conso- 
nant or if word final. In the enclaves, the e > o change appears not to have 
taken place as a phonological development; cf. (6). Dialects in the enclaves 
do have o for CS e, but have enough examples of unchanged e — largely 
different from dialect to dialect — to indicate that e is the regular reflex, 
and the occurrence of o is due to analogical leveling (curtailment or loss of 
an o e rule applying to suffixes) or to contact motivated lexical substitu- 
tion (cf. Orlova 1970:22—28 with detailed map; Filin 1972:196f.). 


klén rév  b,eríéza  kot,énok Zéud, 


6) Isogloss 1 
(6) "Isogloss klón rop b,er,öza kot,önok Zölud, 


CS klenti ‘maple’, revü ‘roar’, berza ‘birch’, kotenükü ‘kitten’, Zelodi 
D $ 
acorn’. 


Isogloss 5 





AAAA 
Isogloss 6 
ie Se WS 
Isogloss 7 
Isogloss 3 | NE EE 
Isogloss 4 d 
c cO cc 
IM 
ON 
of v 
Bautzen‘ 
ON 
d 
AN Warsaw 
A oe 
ES AN 





P Bratislava 
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Discussion. The geographical structure of the isogloss can be understood 
only on the background of the settlement history of Russia and cannot be 
discussed here. Most likely, though, Isogloss 1 at an earlier time circum- 
scribed fewer, larger areas with e for CS e. 

Isogloss 1 appears at first blush to be of the simplex type, reflecting the 
contrast between the absence and the presence of the e > o change. Just as 
likely, however, it is of the duplex type, as will be shown below. 


1.2 Isogloss 2. The isogloss defines a large area in the center of the modern 
East Slavic language area, embracing Russian as well as Belorussian dialects. 
Outside this area, the e > o change clearly applied to accented as well as 
unaccented e. In the dialects inside Isogloss 2, o for CS e occurs only in 
stressed syllables; cf. (7). In some dialects inside Isogloss 2 — most of 
Belorussia and much of the central and south Russian dialect area — this is 
evidently due to secondary changes (called vowel reduction), by which the 
number of vowel distinctions in unstressed syllables has been reduced, the 
earlier o (for CS e) having changed to a, e. or i. But for the core area inside 
Isogloss 2 it is strictly impossible to determine whether the e o change was 
limited to stressed syllables, as is traditionally assumed, or its effects have 
merely been obscured by later developments (cf. Orlova 1970:152—158 with 
maps and passim; Avanesaw 1964:56—76 with maps; Filin 1972: 194ff.). 


s,oló ÓZ,OrO nos,it,o 


7) Isogloss 2 FE HK DG eg Se ee ee 
(7) el s,elo 0z,ero nos,it,e 


CS selo ‘village’, jezero ‘lake’, nosite ‘carry; 2nd pl. imperative’. 


Discussion. In the latter case, Isogloss 2 is of the simplex type and reflects 
the contrast between the absence and the presence of an innovation (vowel 
reduction) which is later than, and therefore unlikely to be relevant for the 
explanation of the e > o change. 

But if in the core area inside Isogloss 2 the e > o change was limited to 
accented syllables, then the isogloss which originally defined this area must 
have been of the complex type, reflecting the different ways in which the 
€ 2 0 change impinged on different systems, systems that apparently differed 
with respect to some aspect of word prosody. 

This is potentially an interesting finding. One can imagine, for example, 
that this isogloss originally reflected a difference in the pronunciation rules 
that specified the relative duration of stressed and unstressed vowels at the 
time of the e > o change. But it may also have reflected a deeper structural 
difference at the time of this innovation, a difference between dialects with 
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phonemic stress — and a marked difference in duration between stressed and 
unstressed vowels — and dialects which did not have stress, but another 
phonemic prosodic feature. This is a possibility which must be taken 
seriously, for it is certain that early East Slavic had a pitch accent, inherited 
from the Common Slavic period, which probably at different times in dif- 
ferent areas was reinterpreted as a force accent. 

It is possible, then, that Isogloss 2 originally — i.e. before the spread of 
vowel reduction — reflected a difference in relative chronology: where the 
e > 0 change occurred before stress became phonemic, it affected accented 
and unaccented e alike; where the e > o change occurred after the shift from 
pitch accent to force accent, it may have affected only accented e (thus in 
the core area inside Isogloss 2). 

It should be emphasized that this is only one of several possible interpreta- 
tions, and that it finds no more direct support in the data than do its alter- 
natives, mentioned above. However, we will see more connections between 
the e > o change and prosodic innovations below, which lend it considerable 
support. 


1.3 Isogloss 3. In the north-of-3 dialects, the e > o change applied to word 
final e; in the south-of-3 dialects, it did not. Most occurrences of word final 
o for CS e are found in desinences where e originally alternated with o, and 
the modern o may be due to analogical levelling. But the shape of the 2nd 
person plural desinence in the present tense and imperative can be taken at 
face value, for in this morpheme analogical change is excluded; cf. (8) (cf. 
Avanesaw 1964:267f., map p. 240). 


(8) n,as,ic,ó i3,ic,Ó 5,3,1c,Ó hl,a3,ic,ó 
Loosi e ep er 
n,es,ac,e i3,ac,e 5,a3,ic,é hl,a35,ic,é 


CS nesete ‘carry’, idete ‘walk’, sédite ‘sit’, gledite look" (2nd pl. pres.). 


Discussion. This isogloss must be of the complex type, just as Isogloss 2. 
It reflects a difference between the north-of-3 dialects and the south-of-3 
dialects which existed when the e > o change occurred. Viewed in isolation, 
this isogloss is enigmatic. But if it is compared to Isogloss 2, it suggests a 
hypothesis: if the e > o change inside the original Isogloss 2 area depended on 
the relative duration of stressed and unstressed vowels, then the absence of 
the e 7 o change in word final position south of Isogloss 3 may reflect a 
pronunciation rule which specified word final vowels as relatively short. 

As it happens, there is ample evidence of just such a pronunciation rule in 
those South and West Slavic languages which have preserved reflexes of the 
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innovations in quantity that took place in the late Common Slavic period. No 
evidence of this Common Slavic innovation has been known from the East 
Slavic languages, and no evidence from the other Slavic languages has sug- 
gested that this innovation was geographically limited. But it is plausible that 
it did take place in East Slavic, and if it did, one could reasonably expect that 
it occurred in an area definable as central among the Slavic dialects at that 
time. In fact, Isogloss 3, which seems to define the north-eastern limit of this 
area, correlates with an isogloss separating Sorbian from Polish, for in Sorbian, 
the e > o change affected word-final e just as in northern East Slavic; cf. (9). 


Lower Sorbian lico | zbó*o buzo buzoso 


soo EE 
Polish lice zbote benje  benjece 


CS lice ‘face’, suboZije ‘grain’, bode, bodete ‘will be; 3rd sg. and 2nd pl. 
pres.’. 


Isogloss 3, then, can provisionally be interpreted as reflecting the dif- 
ference between dialects (north of Isogloss 3 in East Slavic, west of it in 
West Slavic) which had not introduced the central Slavic innovation by which 
word final vowels came to be pronounced shorter than word internal vowels, 
and dialects (inside Isogloss 3) which had introduced this innovation by the 
time of the e 7 o change. 


1.4 The last two isoglosses to be discussed cut through the southern part 

of the East Slavic language area in which CS e (parallel with CS o) was subject 
to compensatory lengthening when the following syllabic was a lax high 
vowel (CS i or 2) which was elided and eventually lost. In this environment — 
termed strong position — the “normal” reflexes of CS e are ie and, where the 
e >o change has applied, 20; in southern Ukraine, fè and dé have later 
changed to i. In other environments — termed weak position — the corres- 
ponding reflexes are e and o (Filin 1972:221ff.); cf. (10). 


(10) Strong position Weak position 


CS peti Steku peti šteka 
NUkr. pie? štúòk peti Stoka 
SUkr. pit Stik peti Stoka 


‘stove; nom.sg.’, ‘cheek; gen.pl.’, ‘stove; gen.sg.’, ‘cheek; nom.sg.’. 


Isogloss 4. In the north-of4 dialects, the e > o change applied to e in weak 
position regardless of the nature of the preceding consonant. In the south-of-4 
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dialects, e in weak position changed to o only after £, S, 2, or j: (Filin 
1972:199f.); cf. (11). 


(11) s,0li c,öpli dal,oka utora Zonati 
Isogloss 4 —— —————-————————À——— 
sela téplyj daléko utora Zonatyj 


CS sela ‘villages’, teplüji ‘warm’, daleko ‘far’, vitera ‘yesterday’, 
Zenatuji ‘married’. 


Discussion. The interpretation of this isogloss must take as its point of 
departure the fact, long recognized, but not satisfactorily explained, that it 
not only defines the contrast between dialects with different reflexes of CS 
e, but at the same time is the boundary between dialects (north of Isogloss 4) 
with sharped consonants before the reflexes of CS e in weak position and 
dialects (south of Isogloss 4) with plain consonants before these reflexes. 

The origin of this latter difference between the dialects north and south of 
Isogloss 4 has been explained by Jakobson as follows. 

In Old Russian, consonants were adjusted for tonality to following vowels, 
being sharped before front vowels and plain (and likely labialized and/or 
velarized) before back vowels. The lax high vowels, i and 4, tended to be 
elided in certain environments, among them word final position, and at some 
point ceased to be recognized as segments. At this point, sharping became 
phonemic. This meant that all positional variants of consonants before 
vowels must be evaluated categorially as either sharped or plain. In the 
north-of-4 dialects, dentals and labials before weak e were evaluated as 
phonemically sharped, whereas in the south-of-4 dialects, they were evaluated 
as phonemically plain (Jakobson 1929/1962:71f.). 

This account of the sharped/plain difference between the dialects north 
and south of Isogloss 4 is quite satisfactory (cf. Andersen 1974:30ff.). The 
task that remains is to explain the connection between this bifurcation and 
the e > o change. Most accounts of the change merely assume that sharping 
in the preceding consonant was a prerequisite for the e 7 o change. This is 
undoubtedly correct, but as it happens, there is firm evidence that the e >o 
change (or some phase of it) occurred earlier than the sharp/plain bifurcation. 
The evidence is the following. 

In the south-of-4 dialects, e in strong position has undergone the e >o 
change (cf. (13)). Before sharped consonants, where the e > o change did not 
apply, strong e has merged with the reflex of CS & (the tense mid front 
vowel of Old Russian, cf. Fig. 2), e.g. NUkr. pié& ‘oven’, kys,iél, ‘fruit jelly’ 
(CS peci, kyselji), d,ied ‘grandfather’, Lies ‘forest’ (CS dédù, lesů). This 
merger is attested in the very first texts that show evidence of the loss of 
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ORuss. 1, as separate phonemes (namely their identification with weak e, o 
in the environments where they were not elided). Since the reflex of CS ë has 
not been subject to the e > o change (cf. d, fed, Lies, not d,úòd, Loos), the 

e > 0 change (or some phase of it) must have taken place before the partial 
merger of strong e with 2, hence before i, 4 were lost or identified with weak 
e and o. 

Conclusion. The interpretation of Isogloss 4 has to account for the intimate 
connection between the e > o change and the different treatment of consonants 
before weak e north and south of the isogloss, that is, it has to explain a 
bifurcation that can be written schematically as in (12): 


‚ol 
(12) ORuss. s,ela <= 2 Isogloss 4 
7 


Furthermore, it must resolve a paradox, explaining how the e > o change 
could take place earlier than this bifurcation, be reflected after č, S, Z, and j, 
and still not be reflected in south-of-4 forms of the type séla. 


1.5 Isogloss 5. The dialects in the Ukraine differ from the South Belorussian 
dialects in the treatment of CS e in strong position. All these dialects have ie 
(or a secondary reflex of ie) for strong e before sharped consonants. But 
before original plain consonants, the north-of-5 dialects have úò for strong e 
without any restrictions, whereas the south-of-5 dialects show uo (in southern 
Ukrainian, 7) only in original pretonic syllables (traditionally called neoacute), 
but e in syllables that were not pretonic (cf. Bulaxovs'kyj 1956:52ff.). 


RS aod m,uod kl,uon s,u0l n,os 
somos ied klen s,uol n,uos 


CS m’edü ‘honey’, El enit ‘maple’, sel'à ‘village; gen.pl.’, nesl'ù ‘carry; 
resultative participle, m.sg.’. 


Discussion. A connection between the e > o change and prosodic relations 
was suggested twice above, in the discussion of Isoglosses 2 and 3. The prosodic 
conditions for the treatment of strong e in Ukrainian have been known for 
some time, but have not previously been understood. It seems that once 
Isoglosses 2, 3, and 5 are considered together, a common denominator 
becomes evident. The restriction of the e 7 o change in the Isogloss 2 area to 
accented syllables may be due to the shorter duration of unaccented vowels 
after stress became phonemic. The restriction of the e 7 o change to non- 
final e in the south-of-3 dialects may be due to the short duration of final 
vowels in a large central Slavic area in the period before stress became 
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phonemic. The restriction of the strong e > úò change to pretonic position in 
the south-of-5 dialects can be explained in a similar fashion if one can hypo- 
thesize that in these dialects, at the time of the e > o change, pretonic vowels 
were longer than vowels in other positions relative to the accent. Such a 
hypothesis has never been proposed for Ukrainian before, but it is a reason- 
able hypothesis. In fact, it merely posits for an early stage of southern East 
Slavic a pronunciation rule governing the relative duration of syllables within 
a phonological word which must be posited for the neighboring West Slavic 
dialects from which Slovak and Polish have developed: in these languages, 
only the pretonic long vowels of Common Slavic were preserved as long, 
whereas original tonic and atonic long vowels were reinterpreted as short. 

As in the case of Isogloss 3, for which a counterpart was found in the 
West Slavic language area, so in this case: Isogloss 5 is of the complex type, 
reflecting an innovation which has given somewhat different results in neigh- 
boring dialects due to earlier differences between them; Isogloss 5 has a 
counterpart in the West Slavic language area, an isogloss which separates Slovak 
and Polish from Czech and Sorbian; the difference between the East Slavic dia- 
lects north and south of Isogloss 5 is the result of a central Slavic innovation 
by which tonic and atonic vowels came to be pronounced appreciably shorter 
than pretonic vowels. 

But this is only the first step towards an explanation. It remains to be 
shown what was the nature of the e > o change, and how this change — 
which was a change in vowel quality — could be dependent on the duration 
of vowels. Let us turn to a possible parallel outside the Slavic language 
family. 


2.0 In the history of Roumanian, consonants have become palatalized before 
original front vowels, just as in Early Slavic. At a later time, perhaps, the lax 
vowels € and ə (distinct from the tense e and o) have been diphthongized to 

ea and oa. As a consequence of these two innovations, words with original 

€ — and these are the ones that are of interest here — are pronounced with 
sound sequences that present the investigator with a problem of segmentation. 
The first syllable in, for instance, sear ‘evening’ [s,earo] can be analysed in 
two ways: 


A. /s,a/. The [s,] is interpreted as a realization of /s,/; [ea] is interpreted 
as a positionally conditioned realization of /a/, the [e] portion in 
particular as a transition from a sharped consonant. 

B. /s,e/. The [s.] is interpreted as a realization of /s,/; this interpretation 
implies the existence of a diphthongization rule applying to /e/ (and 


lof). 
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Roumanian phonologists have discussed these different possible phonemic 
resolutions of the same surface phonetics and have disagreed strongly on 
which of them should be considered the right one (cf. Rosetti 1959:47—54, 
Petrovici 1957). There is no need to rehearse this discussion here, but I would 
like to emphasize that there is a lesson to be learnt from cases such as this, 
where the linguist’s methods of analysis do not yield a unique solution. The 
lesson is not that we must strive to develop more reliable criteria in the hope 
that some time in the future we will be able to settle all such issues con- 
fidently. It is rather that language data present real ambiguities for analysis. 

In a synchronic description, such ambiguities should not be resolved by 
the mechanical application of criteria assumed to be infallible, but should be 
reflected in alternative hypotheses about the structure of the language in 
question — with the understanding that the ambiguities may exist also for the 
learners of the language and may lead to different interpretations of the sur- 
face forms by different speakers of the language. For the historical linguist 
such ambiguities are particularly interesting, for it stands to reason that where 
real ambiguities exist, at some juncture in the historical development of a 
language, they may give rise to dialect differences; for learners in different 
parts of a language area may resolve a phonetic ambiguity in different ways. 
Here is an area where the descriptivist and the historical linguist — and in 
particular the historical dialectologist — can profit by pooling their experience. 
Cases of non-unique solutions in synchronic analysis can shed light on the con- 
ditions of historical change. And, on the other hand, a meticulous analysis 
of the conditions of attested changes can sharpen our understanding of the 
difficulties of analysis with which learners of a language actually have to cope, 
and help us identify the factors that guide their decisions. 


2.1 Let us assume for Old Russian the existence of two pronunciation rules, 
closely analogous to the Roumanian ones just discussed: 


Rule 1. Consonants are sharped before front vowels, plain before back ) 
vowels. 

Rule 2. /e/ is pronounced as a diphthong, its second portion being grave 
and flat, except before sharped consonants. 


With the application of these two rules, an underlying representation like 
/sela/ would be realized approximately as [s,esla]. 

Let us further distinguish explicitly between two phases in the e > o change, 
a deductive innovation consisting in the introduction of Rule 2, with the 
overt consequence that /e/ was realized with an [5] off-glide before plain con- 
sonants and in word final position; and an abductive innovation consisting in 
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ihe interpretation of kal as a realization of the phoneme /o/ in some environ- 
ment(s). 
We can now reexamine the five isoglosses. 


2.2 Isogloss 4. Following Jakobson, we may view surface forms with sharped 
consonants as ambiguous at the time when sharping became phonemic. An 
[£]-colored consonant before [eo] could be interpreted as a contextual 
variant of, for instance /s/ or /s,/. If it was interpreted as /s/, its sharping 
would tend to be lost through a remedial adjustment (cf. Andersen 1974:26 
and passim). If it was interpreted as /s,/, its sharping would tend to be corres- 
pondingly increased. In the south-of-4 dialects, the former alternative was 
chosen, e.g. /sela/; in the north-of4 dialects, the latter, i.e. /s,ela/. 

À direct consequence of this bifurcation was that in the south-of-4 dialects, 
a phonemic interpretation of [£2] as /o/ was precluded after phonemically 
plain consonants: once labials and dentals were interpreted as phonemically 
plain before [eo], there was no possibility of analysing the [c] -element of 
[eo] as a transition from a preceding sharped consonant. In position after 
the palatal consonants /€ ¥ % j/, however, such an interpretation was still pos- 
sible, indeed favored by the general tendency for palatal glides to be “absorbed” 
by preceding palatal consonants. 

The posited diphthongization of /e/ to [£2] , in short, is compatible with 
Jakobson's account of the origin of Isogloss 4 and, at the same time, with a 
plausible explanation for the change of weak e 7 o only after palatals in the 
south-of-4 dialects. The tendency for the initial portion of the [eo] diphthong 
to be absorbed by preceding palatals may well have been active over a long 
period (cf. the similar change of Engl. /iu/ 7 /u/ in examples like chew, jew), 
proceeding on a lexeme by lexeme basis. It is well attested already in the 1 100's 
(Filin 1972:190f.) and may well have begun already before the sharp/plain 
bifurcation. 

Isogloss 1. For the north-of-4 dialects which identified, for instance, [s,] 
before feo] as a realization of /s,/, there remained the ambiguity typified by 
the Roumanian example discussed above: [£52] could be interpreted as a 
variant of /e/, realized with an [»] off-glide unless followed by a sharped con- 
sonant, e.g. [seola] could be interpreted as /s,ela/; or it could be interpreted 
as a variant of /o/ occurring after sharped consonants, i.e. [s,e»la] as /s,ola/. 
Any dialect which chose the former alternative eo ipso preserved the ambiguity 
and might at a later point interpret such sequences as sharped consonant 
+ fof. 

In the preliminary discussion of Isogloss 1 (sec. 1.1), I noted that this has 
the appearance of a simplex isogloss. Now that the change of e > o has been 
analysed into a sequence of a deductive and an abductive innovation, it can 
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be seen that the isogloss admits of another interpretation. It may be that the 
deductive innovation did not occur in the enclave dialects; in this case, the 
isogloss does reflect the contrast between an innovation and the absence of 
that innovation, and is of the simplex type. But it is possible, and perhaps 
likely, that the deductive innovation took place in all Russian dialects, and 
only the subsequent abductive innovations differentiated them; in that case, 
Isogloss | reflects a bifurcation, i.e. is of the duplex type. 


2.3 Isogloss 2. The difference between the dialects outside the original 
Isogloss 2 area, in which the e > o change applied both to accented and to 
unaccented syllables, and the dialects inside Isogloss 2, in which it applied 
only to accented syllables, was provisionally explained as due to a difference 
in phonemic prosodic features: the dialects outside Isogloss 2 had a pitch 
accent at the time of the change, whereas the dialects inside Isogloss 2 had a 
force accent and a concomitant marked differentiation of stressed and un- 
stressed syllables with respect to duration. This explanation fits well with the 
proposed account of the e > o change. It seems reasonable to suppose that the 
deductive innovation, by which /e/ was diphthongized, was independent of 
the nature of the accent. But one would expect diphthongized vowels to be 
more markedly diphthongal when long than when short and therefore more 
susceptible to that metanalysis which is the essence of the abductive phase of 
the e 7 o change. 

If one assumes, then, that inside the original Isogloss 2 area the shift from 
phonemic pitch to phonemic stress occurred before the abductive innovation 
in the e > o change, it is clear why only stressed [es] might be interpreted 
as /o/. 

Isogloss 3. Very similar considerations account for Isogloss 3. This isogloss 
traverses an area in which the e > o change applied both to accented and to 
unaccented syllables (cf. the examples in Karskij 1955: 171ff.). We may 
assume that dialects on both sides of the isogloss had a pitch accent at the 
time of the abductive innovation. But if we assume that the south-of-3 
dialects had a pronunciation rule by which word final vowels were pronounced 
perceptibly shorter than word internal vowels, then it is clear why only word 
internal [£5] would be interpreted as /o/. 

Isogloss 5. Similarly in the case of the contrast between the north-of-5 
dialects, in which the e > o change applied to any strong e followed by a 
plain consonant, and the south-of-5 dialects, where only pretonic strong e 
changed to vo. Here the circumstances are a little different, inasmuch as we 
are dealing with compensatorily lengthened vowels which were shortened 
unless pretonic. But we may still assume that the deductive innovation expres- 
sed in Rule 2 (sec. 2.1) took place with perfect generality in all the dialects, 
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creating two positional variants of /e/, [e] and [eo]. By the compensatory 
lengthening, these were further differentiated with the addition of two new 
variants, likely both longer and tenser, perhaps [e:] and [eo]. The shortening 
of all but pretonic vowels must have produced vowel variants of different 
duration depending on their position relative to the place of accent and on 
the number of syllables in the word — to mention but the most important 
factors. But for our purposes it is enough to distinguish normal and shortened 
variants of the compensatorily lengthened /e/, the normal ones being the 
ones just mentioned, the shortened ones being laxer, and therefore suf- 
ficiently similar to /e/ in weak position to be identified with this; cf. (14). 
Note that labials and dentals before weak /e/ were interpreted as 
phonemically plain, but before the lengthened, tense variants, they were 
evaluated as sharped. /é/,/0/ in the examples in (14) correspond to the 
modern [ie] [00]. 


(14) 
Common Slavic /m’edu/ /m’edu/ /sel'ü/ /sel’o/ /sem'i/  /sem'i/ /d'&dü/ 
Rules 1 and 2: sharping 

and diphthongization {m,eodu m,eodu SE sedlo sem, sem,i d,iedu] 
Compensatory 


lengthening {m,eod(u) m,esdu s,eol(u) s,eslo  s,e-m,() sem,i d,ie-d(u)| 

Shortening [m,esd(u) m,godu s,col(u) solo sem, sem, d,ied(u)] 
Early Ukrainian /med/ /medu/ /s,61/ /selo/ /s.ém,/  /semi/ /d,éd/ 
‘honey; ‘honey; ‘village; ‘village: ‘seven; ‘seven; 'grand- 


nom.sg.’ gen.sg? gen.plL' nom.sg. nom.’ gen. father’ 


2.4 From the remarks about relative chronology in sec. 1.4 and the preceding 
discussion of Isogloss 5, it is evident that the deductive innovation that made 
the abductive reinterpretations of /e/ as /o/ and /6/ possible must have taken 
place before the sharp/plain bifurcation that attended the loss of the lax high 
vowels in the 1100's. This dating is at variance with the traditional view that 
the e > o change began in the 1100's. 

The traditional dating of the change is based in part on textual evidence, 
in part on the fact that the e > o change affected not only CS e, but also CS 
i in those environments — termed strong position — where this was not elided, 
e.g. in syllables preceding a final i or u (which was elided). The parallelism 
between the reflexes of CS weak e and strong i is complete; cf. (15). In an 
approach that does not distinguish between deductive and abductive innova- 


(15) ORuss. Ukr. Russ. 
dini peči den, peči den, peti 
pisu sela pes sela p,os s,ola 


Silu  Zenaftüji) šov žonatyj ol žoni 
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tions, it may seem reasonable to take the textual evidence at face value. But 
if this distinction is made, the earliest secure examples of written o for e must 
be taken as evidence only for the abductive reanalysis of /e/ variants as realiza- 
tions of /o/. The diphthongization of /e/, which made this reinterpretation 
possible, must have occurred at an earlier time. 

This means that the formulation given in Rule 2 (sec. 2.1) must be modi- 
fied: the diphthongization affected not just CS e, but e and 7. This modifica- 
tion is a boon for our explanation, for e and 7 constituted a “natural class” — 
they were the lax front vowels — for which the kind of diphthongization 
posited here is a commonplace (cf. Andersen 1972:31f.). One may wonder if 
perhaps all lax vowels were subject to diphthongization in Early East Slavic, 
as is usual in cases of laxness diphthongization (cf. the Roumanian examples 
in sec. 2.0, or the American “southern drawl”). But this question cannot be 
discussed here. 


3.0 The account that has been developed in the preceding pages has made use 
of a method of analysis, applied in the interpretation of isoglosses, a model of 
phonological change, some specific hypotheses regarding the innovations that 
have been identified, and a number of assumptions concerning the kinds of 
motivation involved in these innovations. The account offers a way of resolv- 
ing the quandary that was formulated in the introduction by analysing the 
different e > o changes in the various East Slavic dialects into sequences of 
two different kinds of innovation. The deductive innovation — the diphthong- 
ization of lax front vowels — was likely shared by all East Slavic dialects. But 
the extent to which this deductive innovation gave rise to abductive reinter- 
pretations of /e/-variants as /o/-realizations depended on a number of different 
factors, which we will return to in sec. 4. In this section we will consider again 
the contrast that was drawn in the introduction between the e > o changes in 
Russian and Polish, which differ maximally, to see whether the explanatory 
apparatus needed for the East Slavic changes is adequate to explain the par- 
ticulars of the Polish change. 

One of the differences between Russian and Polish has already been 
accounted for in the discussion of the East Slavic isoglosses: the apparent 
preservation of e in word final position was explained as a consequence of the 
shortening of final vowels, a change which is well known to have taken place 
in the Slavic dialects from which Polish has developed. 

But there are other differences that remain to be explained. First, in East 
Slavic the e > o change applied to both CS e and 1; in Polish, 7 has not been 
affected; cf. the examples in (4). Secondly, the change of e > o was paralleled 
by a change of ë >a in Polish, but did not affect & in East Slavic; cf. (5). 
Thirdly, the change applied before all plain consonants in East Slavic; but in 
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Polish it affected e and & only before plain dentals; cf. (2). These differences 
are reflected in isoglosses in the dense bundle of isoglosses separating Polish 
from East Slavic. And each of these isoglosses must be analysed and inter- 
preted along the lines followed in sec. 2. 


3.0 Isogloss 6. The first and second of the differences just mentioned are 
obviously inseparable. They provide an interesting comment on the notion of 
“natural class", for when one compares the vowel systems of early East Slavic 
and of the dialects from which Polish has developed, it appears that e was a 
member of different “natural classes" east and west of Isogloss 6; cf. Fig. 2. 


Pre-Polish Early East Slavic 
High,tense i iy j u High, tense i ty |! u 
lax ry Di lax l lu 
sass +----4--- >-|-|-+---+---- 
Low, lax | ! o Mid, tense é | " 
r d | 1 
tense ra | lax _ 1 | 3 
Low ä a 


Fig. 2. The pre-Polish and early East Slavic vowel systems. The boxes indicate the 
“natural classes” of vowels apparently subject to diphthongization. 


Assuming that the e > o change can be explained analogously in Polish 
and Fast Slavic, Isogloss 6 must be of the complex type: the deductive innova- 
tion by which front vowels were diphthongized affected different vowels on 
the two sides of the isogloss, because the respective vowel systems were dif- 
ferently constituted. The difference between the two vowel systems is not a 
difference in the distinctive features they involve, but rather in the way in 
which the distinctive features are hierarchized: tenseness/laxness seems to have 
had a higher rank in the distinctive feature hierarchy of early East Slavic than 
in the pre-Polish dialects, where it apparently was subordinate to the features 
defining open front vowels. 

Isogloss 7. The fact that the Polish change ofe > o and ë > a was restricted 
to the position before plain dentals has hitherto lacked a satisfactory explana- 
tion. Traditionally the reflexes have been taken at face value, and it has 
seemed difficult to explain a change of front vowels to back vowels only 
before apical consonants (cf. Klemensiewicz et al. 1964:77f., Koneczna 
1965:49f., 61f.). If we apply the model of change used above, however, we 
are impelled to analyse the diachronic correspondences e > o and ë >a into a 
sequence of deductive plus abductive innovations and thus to seek the relevant 
conditioning factors not only in articulatory phonetics, but also in the per- 
ceptual phase of the transmission of the speech signal. 

If we assume that in the pre-Polish dialects, open front vowels were 
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diphthongized, just as lax front vowels were in early East Slavic, and that this 
diphthongization applied with the same generality as the similar deductive 
innovation in East Slavic, then we can seek the reason for the restriction of 
the Polish change in its abductive phase. 

Our experience with the East Slavic e > o change suggests that the inter- 
pretation of an [£5] diphthong as /o/ depends on the tonality of the preceding 
consonant, for it is after a sharped or an acute compact consonant that the 
initial portion of the diphthong may be interpreted as a mere transition. If we 
apply this experience to the relation between an [to] diphthong and a follow- 
ing plain consonant, we can explain the limitations of the Polish e > o and 
é > a change. Before the low tonality (plain grave) labials and velars, the final 
portion of an [es] diphthong could be interpreted as a transition. Before the 
high tonality (acute) dentals, the final portion of an [£5] diphthong could not 
be analysed as a transition. In this way, the tonality of the following consonant 
had a seemingly paradoxical influence on the abductive evaluation of the diph- 
thongal realizations of low-front vowels: they were evaluated as grave before 
non-grave consonants, but as non-grave before grave consonants. 

Isogloss 7 is evidently of the complex type. It reflects a shared deductive 
innovation, the diphthongization of a class of front vowels, which took place 
on both sides of the isogloss, but affected different vowels east and west of 
Isogloss 6. In the subsequent abductive interpretation of the diphthongs, the 
eastern and the western dialects went their separate ways again — giving rise 
to Isogloss 7 — the East Slavic dialects analysing the diphthongs only in rela- 
tion to preceding consonants, the West Slavic dialects analysing them in relation 
to following consonants. 


4.0 In the preceding pages, some old problems in Slavic historical phonology 
have been put in a new light by the use of a new way of analysing isoglosses 
and by the application of a theory of change which explicitly views the his- 
torical development of a language as an interplay between overt and covert 
innovations, between observable deductive innovations, which have their 
motivation in the grammar whose constitutive relations they make manifest, 
and unobservable abductive innovations — inferrable only from their deduc- 
tive consequences — which arise in the process of grammar acquisition and 
are motivated primarily by the difficulties of analysis with which the learner 
has to cope. 

The hypothetical account of the e 7 o change given here contains a number 
of points which it would be interesting for the Slavist to have discussed in 
greater detail. The gradual displacement of the centers of innovation from 
the central Slavic area (Isoglosses 3 and 5) to the central East Slavic area 
(Isogloss 2) to the central Russian area (the fragmentation of Isogloss 1) is one. 
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The connections that have been posited between the e > o change and the 
central Slavic innovations in quantity (Isoglosses 3 and 5) and the East Slavic 
shift from phonemic pitch to phonemic stress (Isogloss 2) is another. Still 
others are the relations between the innovations discussed here and other 
innovations in the same languages and in other Slavic languages. But ques- 
tions like these are better discussed in a different context, for they require 
reference to a wider, specifically Slavistic body of knowledge. 

As the title of this paper indicates, the aim of the paper was of a more 
general nature. The e > o change was chosen as a particularly good illustration 
of the need for historical phonology to liberate itself from the long tradition 
of exclusive reference to articulatory phonetics in attempts to explain phono- 
logical change. 


4.1 We have here examined seven isoglosses, not one of which can be under- 
stood as motivated by articulatory factors. 

The origin of Isoglosses 1,4, and 7 seems to have been determined exclu- 
sively by conceptual factors. The question whether an [£] -colored realiza- 
tion of a consonant before fe ] is to be interpreted as phonemically plain or 
sharped (Isogloss 4) apparently depends entirely on a mental operation. Simi- 
larly whether a diphthong is to be analysed as “center + off-glide" or “on- 
glide + center" (Isoglosses 1 and 7) is a decision which, in principle, may be 
independent of the physical reality of the speech signal. These are typical 
examples of bifurcation with respect to valuation and segmentation (cf. 
Andersen 1974). 

It is clear that the interpretation of an [e>] as a realization of /o/ rather 
than /e/ can be viewed as perceptually motivated: ceteris paribus the grave 
portion of such a diphthong is more likely to be perceived as the center of the 
diphthong than is the acute portion, for the grave portion's lower Formant 2 
entails a greater concentration of acoustic energy within a relatively narrow 
frequency range and, hence, a greater perceptual intensity. This is the percep- 
tual basis for what has been called “‘intensity shift" in diphthongs (Andersen 
1972:23f.). But the different interpretations of [co] before dentais and 
before labials or velars in Polish shows that whether “‘all other things are 
equal" may depend in part on the purely mental operation of segmenting the 
acoustic signal. In other words, the distinctive feature valuation of the per- 
ceived vowel sounds presupposes a segmentation. 

The interpretation of Isoglosses 2, 3, and 5 made appeal to a perceptual 
factor by assuming that long diphthongs are more susceptible to metanalysis 
than short diphthongs. Here it is all too easy to point to the fact of articu- 
latory phonetics that diphthongs tend to be pronounced more fully in slow 
speech than in rapid speech, more markedly heterogeneous when long than 
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when short. But the fact remains that the abductive innovations that gave rise 
to these isoglosses — assuming the validity of the account proposed above — 
consisted in a categorial valuation as /o/ or /e/ of vowel sounds containing 
various amounts of [e] resonance and [5] resonance, occurring in an infinite 
variety of overall durations depending on a host of factors — the complexity 
of the syllable, the duration of neighboring syllables, the number of syllables 
in the word, position relative to the accent, position of the word in the utter- 
ance, rate of delivery, style of diction, etc. But the decision to identify vowel 
sounds in a given environment as realizations of /o/ or /e/ is first and foremost 
a mental operation performed on percepts. As such it will be influenced by 
the perceptual complexity of the speech signal, but it seems that what moti- 
vated the reinterpretation of certain /e/-variants as realizations of /o/ cannot 
so much have been their perceptual complexity as the amount of variability 
itself, which put the continued identification of all /e/-variants in jeopardy. 
The motivation for the innovations reflected in Isoglosses 2, 3, and 5, then, is 
to be found in the conceptual plane. 

Of all the seven innovations we have examined, only one appears amenable 
to articulatory explanation, viz. the deductive one, the diphthongization that 
is ultimately responsible for isoglosses 1, 2, 3, 4, 5, and 7. The diphthongiza- 
tion has been explained as a dissimilatory change in vowel quality conditioned 
by a preceding sharped consonant (cf. Klemensiewicz et al. 1964:77ff., 
Koneczna 1965:61f.). But this kind of explanation at best answers the ques- 
tion How? It does not provide an answer to the question Why? or To what 
end?, to which historical explanations should be addressed. No articulatory 
account of the diphthongization will explain the other, abductive innovations 
that ensued. Indeed an articulatory account of the diphthongization must 
needs leave Isogloss 6 unexplained. The different “natural classes" constitu- 
ted by the vowel systems west and east of the isogloss are a clear example of 
how also deductive innovations are governed by the conceptual structure of 
language. The decision to assign a higher rank to one phonemic opposition 
than to another is — just like the segmentation of the sound continuum and 
the categorial valuation in terms of binary distinctive features — not moti- 
vated by the sounds themselves, but determined by the conceptual apparatus 
with which the speakers analyse speech. 


4.2 [t seems that historical dialectology, which sets for itself the task of ac- 
counting for the origin of dialect differences — for the fact that a single ling- 
uistic system manifested in one set of overt norms of usage can develop in 
divergent ways in different parts of a speech community — perhaps more 
than other linguistic disciplines comes face to face with the principles of 
linguistic form (in the Saussurean sense). In synchronic phonology, it may 
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seem unimportant whether distinctive features are defined and labeled with 
reference to articulatory gestures or acoustic parameters, or in metaphorical 
terms. The descriptivist may employ such notions as “binary opposition" or 
"segment" or "distinctive feature matrix" as mere convenient ways of “hand- 
ling the data”. Nothing prevents the historical phonologist or the dialectologist 
from adopting this detached attitude to the descriptive framework he needs 
to present his data. 

But any attempt to interpret isoglosses and to understand linguistic diver- 
gence in explicit, realistic terms forces us to acknowledge that conceptual 
factors take precedence over perceptual or articulatory ones in determining 
how a phonological system may be changed as it is transmitted from genera- 
tion to generation and to recognize that it is the structuring principles of 
linguistic form — the fact that the speech signal must be segmented, that dis- 
tinctive features are binary, and that they must be ranked — and not the 
articulatory or acoustic or perceptual substance that shape its historical 
development. We are led to conclude that the ultimate source of dialect diver- 
gence — and of linguistic change in general — is the process of language acqui- 
sition, in which the speakers of a language impose form on the fluctuating 
and amorphous substance of speech. 
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STEPHEN R. ANDERSON 


Historical change and rule ordering in phonology 


During the course of the development of recent phonological theory, much 
attention has been concentrated on the interactions of individual rules within 
a grammar. Where rules interact in significant ways, this is usually formalized 
by having them apply in a sequence, and it is usually assumed that this 
sequence has much the same properties as those of other ordering relations 
with which we are familiar: the ordering relation among the real numbers, for 
example. Examples have sometimes appeared, however, in which the apparent 
ordering relations among the rules of a grammar violate some of the formal 
properties of such linear orderings: for example, two rules A and B may 
appear to apply in the order A< B in the derivation of some forms, but in 
the order B < A in others. Another such situation arises when rules A and B 
appear to apply in that order, rules B and C in that order, but in forms where 
only A and C apply, it is in the order C < A, rather than A <C. In either of 
these cases (and others that can also be defined) the phonologist is confronted 
with a prime facie case against the analogy between rule interactions and the 
ordering of sets such as the real numbers. 

There are several possible reactions to such a problem. Perhaps the com- 
monest has been to assume that where such a situation appears to obtain, 
some detail of the analysis must be incorrect, and that a proper formulation 
of the rules involved will make them conform to the principles of linear order- 
ings. Especially in early work in generative phonology, in fact, we find the 
procedure of demonstrating that a particular formulation of the rules of the 
language involves such an ‘ordering paradox’ used as a sort of reductio ad 
absurdum of the analysis; and the attitude still persists that an analysis with 
such ‘paradoxical’ consequences must involve a basic error somewhere. 

Perhaps the most extreme form of this position is that taken by Newton 
(1971), who demonstrates several examples of this sort from Modern Greek 
dialects, concluding that they cast doubt on the plausibility of the entire 
enterprise of synchronic phonology. Assuming that the phonological system of 
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modern Greek is to be described in terms of a set of rules applying in a se- 
quence leads to the conclusion that the ordering relations among these rules 
must be non-linear. From this Newton concludes that a synchronic account of 
the system is impossible: only a historical account of the sequence of sound 
changes that gave rise to the system can be adequate. 

Other linguists, however, have responded to the appearance of such order- 
ing paradoxes by attempting to create a theoretical framework which will 
accommodate them. Perhaps the first such attempt was that of Chafe (1967), 
who distinguishes between a set of ‘persistent’ rules which may give rise to 
apparent paradoxes and the main bulk of rules whose orderings are well- 
behaved. An alternative view, which will be noted further below, is that of 
Anderson (1969, 1974), in which the ordering relation among rules is explicitly 
a ‘local’ one, relating pairs of rules with reference to classes of forms, and not 
entailing any of the defining properties of linear orderings. Another theoreti- 
cal position for which the existence of orderings with non-linear properties is 
important (though this is not always recognized in the literature) is that of, 
e.g., Koutsoudas, Sanders & Noll (1974), and others? who would like to elim- 
inate all explicit (‘extrinsic ) ordering statements from the grammars of particu- 
lar languages. The significance of paradoxes for such a theory is that, in order 
to demonstrate the necessity (not merely the possibility) of eliminating order- 
ing statements from grammars, it is necessary to show that some situations 
arise in which it would not be possible to describe the facts by listing the 
rules in a simple language-particular order. Where the observed interactions 
among rules are inconsistent with any possible linear ordering, a case of this 
sort can be argued to have been made. This point has been appreciated in 
recent papers by Koutsoudas, but not all of those who have proposed such 
theories have noted the importance of ordering paradoxes for distinguishing 
empirically between conventional theories and those in which (at least some 
of) the ordering restrictions are derived from language-independent principles. 

Despite the existence of theories which explicitly allow for non-linear 
orderings, the majority of linguists still seem to feel that there is something 
not quite right about analyses which involve them. There are several possible 
explanations for this feeling. One of these is the feeling that a theory involving 
only linear orderings is in some pre-theoretical sense simpler than one allow- 
ing for other possibilities. The occasionally heard claim that a linear ordering 
theory is ‘more restrictive’ and hence to be preferred as making a stronger 
claim about the nature of language is often in fact quite similar to this view. 
Actual theories of non-linear ordering generally involve other properties and 
conditions such that the class of possible grammars allowed under them is 
different from that allowed under an assumption of strict linearity , not simply 
larger. In any case, the issue is surely to discover what situations actually 


Historical change and rule ordering in phonology 25 


arise in natural languages, not to decree before the fact that certain empirical 
possibilities are to be excluded because of the greater mental effort that 
might be involved in coming to understand them. In order to determine the 
correct set of principles governing the interactions of rules in natural languages, 
it is surely appropriate to go to the facts, construct descriptions of them in 
terms of apparently well-motivated rules, and then ask how these rules are to 
be related to one another. It is surely incorrect to require that an otherwise 
well-motivated analysis be reconstructed so as to conform to a particular view of 
the way rules should interact. Indeed, the methodological utility of the assump- 
tion of linear interaction becomes moot as soon as the first such instance arises: 
whenever an apparently valid rule must be reformulated so as to conform to 
this assumption, the possibility arises that it may well be the assumption of 
linearity, rather than the original formulation of the rule that was incorrect. 

A second possible bias toward linearity no doubt comes from the often 
remarked resemblance between synchronic rule interactions and the historical 
sequence of antecedent sound changes. Many sound-changes can be viewed in 
terms of the addition of rules at the end of the grammar of a previous stage of 
the language. As a result, many of the orderings we find synchronically recap- 
itulate in a direct way the sequence of changes by which the relevant rules 
entered the language. To some extent, we may say that diachrony established 
through internal reconstruction has a built-in tendency in this direction, for 
of course the method by which synchronic interactions are established is vir- 
tually the same as the method of internal reconstruction. But in cases in 
which the chronology can be established externally, the same resemblance 
can often be found, and this leads one to assume that, ceteris paribus, syn- 
chrony recapitulates diachrony. But the course of history is presumably linear: 
if we identify sound changes with points in time, the sound changes will be 
ordered in a strictly linear way: and if further we expect synchronic interac- 
tions to resemble the history, we would expect these also to be linear in nature. 

{t is the purpose of this paper to argue that both of these biases toward 
synchronic linearity are mistaken. On the one hand, the relation between 
history and synchronic phonological systems is far from being as simple as 
suggested above. As Newton (1971) emphasizes, historical changes do not take 
place at points in time, but rather through periods of time. A rule, that is, 
does not simply arise one day tout court, but rather evolves through an exten- 
ded period of greater or lesser ‘activity’. Such periods, unlike points, may 
overlap in complex ways, and thus even if rule addition at the end of the 
grammar were the only possible mechanism of change there would be no 
reason to expect the resultant systems to have a simple strictly linear charac- 
ter. In fact, we will argue that the attested mechanisms of linguistic change 
are such that we would expect non-linear or paradoxical interactions to 
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develop from them. We could only expect such non-linearities to be absent, 
therefore, if we believed there were some other compelling constraint against 
them. 

We might imagine that such a constraint does in fact exist, in the structure 
of the language-learning system. It is certainly the case that humans show a 
definite preference, in certain sorts of cognitive activity, for linear ordering 
relations. It might be the case, then, that human cognitive capacities are lim- 
ited in this area, and that non-linear relationships are essentially unlearnable. 
In that event, whatever ordering paradoxes might arise through historical 
change would inevitably be eliminated through restructurings imposed in 
the learning process by the next generation of speakers. 

In fact, however, no such constraint on human cognitive capacities appears 
to exist. As we will note below, closely similar problems have been faced in 
other disciplines, and it appears that there are circumstances interestingly 
analogous to those involved in human language use under which non-linear 
orderings are perfectly well tolerated. On the other hand, in circumstances 
more analogous to the reflective, scientific activity of linguists analysing 
language, a very definite predilection for linear relationships is found. We thus 
have an explanation not only for the fact that humans can learn systems 
involving non-linear relations, but also for the strong bias of linguists against 
such theories: the enterprises of learning and speaking a language on the one 
hand, and of describing and theorizing about it on the other, are essentially 
different and thus subject to different cognitive limitations. 

We should at this point give an example of the sort of situation we have in 
mind, and describe the way in which it could arise historically on the simplest 
set of assumptions. Consider one of the examples presented by Newton (1971) 
from the Modern Greek dialect of Lesbos. In this dialect, the derivations of 
‘they have’ and ‘he has’ are given as follows: 


(1) /éxun/ /éxi/ 
éx'i (palatalization) 
éxn éx’ (loss of unstressed high vowels) 
éxin (epenthesis in final clusters) 
[éx'in] [éx] (palatalization) 


Now it will be immediately noted that the appearance of palatalization at 

two distinct points in the rule sequence in (1) is essential. Palatalization must 
precede the loss of high vowels, for it is the /i/ which is lost that gives rise to 
the palatalization in [ex'] . Further, the loss of these vowels must precede the 
insertion of epenthetic /i/, for it is only after the impermissible final cluster 
/xn/ has been created that epenthesis is possible in [ex’in]. But, again, it is only 
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after epenthetic /i/ has been inserted in the latter form that it can provoke 
palatalization. We see, therefore, that the total set of ordering relations ob- 
served involves an essential violation of the condition of transitivity, a 
condition fundamental to the definition of linear orderings. 

Historically, the source of this situation is not hard to find. The rule of palatali- 
zation is and has been for some time an active part of the grammar of this 
dialect (and also, of course, of many others). Thus, when the sound change by 
which unstressed high vowels were lost originally took place, velars preceding 
original /i/ were presumably palatalized, and the sound change of high-vowel 
loss in no way changed that fact. That is, in the absence of an additional 
sound change of depalatalization, there is no reason to expect that the forms 
which were originally palatalized would lose this feature. Subsequently , epen- 
thetic vowels were inserted to break up certain impermissible final clusters. At 
this point, new instances of the sequence velar plus high front vowel came into ex- 
istence. Since palatalization was apparently still an active part of the (synchronic) 
grammar of the dialect, there is no reason not to expect these new sequences to 
provoke palatalization as well. Thus, the deviations given above result, in which 
from a synchronic point of view there is a violation of linearity. From the his- 
torical point of view, however, this is completely unproblematic: it results 
simply from the fact that palatalization was a rule of the grammar not just at 
a single point in time, but rather over a stretch of time extending from before 
the change reflected in the grammar by the rule of high-vowel loss until after 
the change reflected as the rule of epenthesis (and still further, perhaps). 

The point of this example is that, while sound changes may or may not be 
properly viewed as taking place at points of time, the rules which can be 
added to grammars as a result exist in the synchronic system over an extended 
period. Thus, where rule R is present in synchronic grammars over a given 
period, we would expect that when other rules enter the grammar during 
that period, as a result of other sound changes, rule R would give the appearance 
of applying both to the inputs and to the outputs of these later rules. Given 
that R is a part of the grammar at the time some new change occurs, it would 
require a special restriction on R to keep it from applying to the forms that 
result from a new sound change, assuming they meet the structural descrip- 
tion of R. Thus, the simplest view of the effects of sound change on syn- 
chronic grammars, the view that they invariably result in the addition of a new 
rule to the grammar, can be seen to give rise to the expectation that paradoxi- 
cal situations such as in (1) above should exist in the grammars of natural 
languages. One reaction to this might be to throw in the synchronic towel, as 
it were, and to limit discussion of phonological systems to their history, but 
it would seem more constructive to attempt to construct a view of rule inter- 
action that can accommodate them. 
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The point that rules exist in a grammar over an extended time, and follow 
a (partially predictable) evolutionary course, is hardly a new one. It was made 
quite well by Baudouin de Courtenay (1895), whose description of the course 
followed by a rule has not been substantially improved on since. When rules 
first enter a language, they appear as essentially phonetic generalizations: 
exceptionless (though perhaps highly specific) effects on surface forms. They 
may retain this character indefinitely, as is often the case with highly natural 
phonetic processes such as palatalization of velars before front vowels. They 
may subsequently become morphophonemic rules, however, by having their 
scope restricted in various ways. A common development which leads to this 
is a further sound change which creates new inputs for the rule. The rule 
may, of course apply to these new forms as well as to those originally within 
its scope, as was the case for palatalization in the discussion of Modern Greek 
above. It may be, however, that the applicability of the rule is limited to 
those forms which underwent it prior to the new sound change. In that case, 
the interaction of the old rule and the new can be expressed by saying that 
the grammar has incorporated an ordering restriction, requiring that the old 
rule not apply to the outputs of the new one. Recall that the motivation for 
such a restriction is simply that the original rule continues to apply to exactly 
the class of cases to which it applied before; but as a result of the presence of 
the new rule this result can only be obtained by restricting the rule in its ap- 
plication. As a result, it may no longer be a true generalization about surface 
forms in the language, and is thus on its way to further restriction and even- 
tual loss. 

As an example of this situation, we can take the history of the rules that 
gave rise to the Verschärfung alternation in Modern Faroese (cf. Anderson 
1972b, 1974 for further details). Consider the following pair of derivations 
for spýggja “to spit" and stryda “to struggle": 


2: /spuita/ /struid+a/ 
spui + ia (insertion of glide at hiatus) 
spuj + ia (dissimilation of geminate glide) 
struit a (loss of intervocalic single g,d) 
struit ia (insertion of glide at hiatus) 
[spUja] [strUiia] (phonetic rules) 


Faroese has apparently had a rule which breaks up hiatus through the insertion 
of a glide for most of its history. The interest of this rule is that it provides 
the source for the development of long glides in certain forms, where an 
original falling diphthong was followed by a vocalic ending. In the older 
Germanic languages the conditions for the development of these long glides 
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(an essential precondition for the Verschárfung) may be quite problematic, 
but this is not the case in Faroese: the glide insertion rule is and has long been 
a live, phonetically motivated part of the language, quite independent of the 
Verschárfung alternation. It was undoubtedly present in the language before 
the development of the dissimilation process that leads to the affricate in 
[spUfa]. 

At some point after the process of dissimilation applied, single intervocalic 
voice stops d and e (then phonetically [ð] and [y]) were lost. This loss gave 
rise to new instances of vowel hiatus, of course. However, the rule of glide 
insertion was still a productive rule of the synchronic phonology, and this 
fact resulted in the insertion of new glides in forms like [strUiia]. Now notice 
that the conditions for the dissimilation process are satisfied in these forms, 
but it does not apply: the rule has been limited in its applicability to those 
forms to which it applied before. This limitation (formalized in the grammar 
as a statement of extrinsic ordering) does not at all entail that the rule of 
dissimilation is no longer a part of the grammar of Faroese, but only that its 
applicability has been restricted. We see that the rules of glide insertion and 
dissimilation are at different stages of evolution: glide insertion (though 
probably the older of the two) is still a productive phonetic rule, while dis- 
similation has become a limited, morphophonemic rule. Both are present in 
the grammar, but only glide insertion is still a true generalization about sur- 
face forms. The derivation in (2) displays an ordering paradox synchronically, 
but again the historical explanation is clear: the rules involved remain part of 
the grammar of the language over a period of time, during which other sound 
changes may take place, giving rise to interactions among the rules which can- 
not be adequately modeled in terms of the points on the real line. The 
mechanisms involved are still the elementary ones of historical change, how- 
ever, and our synchronic theory of rule orderings should reflect the fact that 
these mechanisms can be expected to give rise to such situations. 

In the course of a rule's life in the grammar of a language, it is most ‘active’ 
during the period when it is phonetic in character. As it becomes phonolo- 
gized, and hence restricted, its capacity to enter into new relations with other 
rules becomes more limited. It may also be the case that the rule goes a step 
further: it may be that, as it becomes less of a generalization about surface 
forms, its conditioning is reanalyzed as non-phonological. When a rule is thus 
morphologized, its capacity to interact with other rules is again seriously 
altered. It may also be the case that subsequent change leads to the restric- 
tion of the rule to a semi-productive or fossilized relation within the lexicon, 
or to its complete loss. These later stages of change in a rule's character are of 
little interest to the point at issue here, for a rule which has reached them has 
already become a ‘traditional alternation’, and is thus unlikely to lead to any 
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further synchronic non-linearities. During the early, phonetic stages of a 
rule's life, however, we have seen that there is every reason to expect the 
mechanism of sound change through rule addition to give rise to ‘paradoxes’ 
such as those we have examined above. 

We can now ask whether change through rule addition is the only mech- 
anism which might yield such a situation. Among other attested sorts of 
change, it seems clear that a rule can be lost (perhaps through an inter- 
mediate stage of morphologization ), restricted, or generalized, but it is not 
clear that any of these changes would be likely to alter the rule's interactions 
with other rules in the grammar in relevant way. There is one other mechan- 
ism of linguistic change, however, which we would certainly expect to affect 
rule interactions: this is the class of changes describable as re-orderings of 
existing rules. 

Among the first to point out this possibility was Kiparsky (1968), who 
suggested further that there are significant constraints on the sort of re- 
orderings that can be effected. He suggested, in particular, that rule 
re-orderings frequently have the effect of increasing the generality of a 
given rule, in one of two ways. Suppose that rule A creates new forms for 
the application of rule B: then we say that A can feed B. Suppose, on the 
other hand, that A removes certain forms from the domain of rule B. Then 
we say that A can bleed B. Kiparsky's original observation about re- 
ordering, then, was that rules can be re-ordered to establish a feeding rela- 
tionship, or to eliminate a bleeding relationship, but that the opposite 
changes are unattested. We can thus establish a hierarchy of relationships 
between rules: feeding relations are more natural (in the sense “‘more likely to 
be established through historical change") than neutral (neither feeding nor 
bleeding), and both feeding and neutral relations are more natural than 
bleeding relations. We could then suggest that rule re-ordering always 
consists in replacing a less natural relation between two rules by a more 
natural one. 

Subsequent work has shown that this principle is not sufficient to deal 
with all cases of rule re-ordering, and other proposals have been made con- 
cerning the factors which contribute to the naturalness of a given interaction 
between rules. A complete discussion of rule re-ordering, then, would have to 
take these additional factors into account. For the present, however, let us 
look a little more closely at the principle just cited, that of re-ordering rules 
into an order in which their applicability is maximized. We have presented 
this notion as if it were possible to define, for any given pair of rules, the 
‘naturalness’ (on the above hierarchy) of a given interaction between them. 
Consider, however, the following derivations of “package (dat sg V" and 
“kettle (dat.pl)” in Modern Icelandic’. 
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3. [baggtulte/ /katiltum/ 


bögg t ul-- e (u-umlaut: a 2 ó/ — Cu) 

bögg - i-e kati + um (syncope before vocalic endings) 
kötl + um (u-umlaut) 

[böggli] [kóttüm] (phonetic rules) 


Consider the interaction of the two rules u-umlaut and syncope. Note that in 
the derivation of kótlum, the application of syncope establishes the condi- 
tions for u-umlaut, since it is not until after the operation of syncope that 

the /a/ of the first syllable is followed by an/u/. Syncope thus feeds umlaut 
here, while the opposite order would be neutral (sometimes called ‘counter- 
feeding’ in these circumstances). From forms like this, then, we might conclude 
that the order syncope > u-umlaut is the natural one, in the sense of maximizing 
the applicability of the rules in question. When we consider derivations such 

as that of böggli, however, we see that this conclusion would be too hasty. In 
this form, syncope has the effect of removing the /u/ which conditions 

umlaut, and hence of bleeding the latter rule. For this form, then, we see that 
it is the opposite order (u-umlaut < syncope) which is more natural: it is 
neutral as opposed to bleeding. 

The point of this example is to show that the notion of maximal rule 
applicability cannot be defined simply and directly for a pair of rules in 
isolation. The notion is definable only for a pair of rules in relation to a class of 
forms. We must stress the point that the classes of forms involved are defined 
in terms of their phonological structure. Thus, for forms containing the struc- 
ture /...aC VC,u.../, the order syncope < umlaut is feeding, and hence natural. 
For forms containing the structure / ...aC, uCV .../, however, it is the opposite 
order, u-umlaut < syncope, a non-bleeding order, which is natural, since for 
these forms this is a neutral as opposed to bleeding order. The classes of forms 
involved thus are implicitly defined by their structure in relation to the defi- 
nitions of feeding and bleeding orders, and are in no way arbitrary subdivi- 
sions of the lexicon. It has occasionally been suggested that arbitrary lexical 
items or classes of lexical items might be associated with a particular ordering 
of rules, but we should like to avoid that possibility if we can. In any case, no 
such arbitrary lexical classes are involved in the present discussion, which is 
directed towards the point that “maximal applicability" must be defined for 
rules relative to (phonological) classes of forms. 

Kiparsky and other scholars writing since his original paper dealing with 
historical changes describable as rule re-ordering have adduced a number of 
examples which can be accounted for in terms of the notion of maximizing 
the applicability of the rules involved. We can thus accept this principle as a 
reasonably well established mechanism of linguistic change, corresponding to 
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many cases traditionally described as generalization or phonological analogy. 
But we have just seen that the notion of “order which maximizes rule applic- 
ability" has a very special property: it may be the case that the order satisfying 
that description in one set of the forms of a language is just the opposite of 
the order satisfying the same description for other forms. But if this is the 
case, we would expect that a change which consists exactly in re-ordering the 
rules into a state which maximizes their applicability would sometimes have 
the consequence of producing, within the same language, some derivations in 
which the order of A and B is A <B, and others in which the order is B< A. 
In fact it is just this sort of violation of the principle of assymentry, funda- 
mental to the definition of a linear ordering, which we have seen above in the 
Icelandic derivations in (3). We can see now that a situation of this sort is not 
to be rejected as simply anomalous: it is the perfectly logical outcome of a 
well-established mechanism of historical change, re-ordering into a relation in 
which applicability is maximized, once this latter notion is properly under- 
stood. Again we conclude that the mechanisms we find operating in histori- 
cal change should be expected to lead to at least some cases in which the 
resulting synchronic system will contain nonlinear rule orderings; and thus that 
we should construct a model of synchronic phonology which provides for them. 

We have confined our discussion of rule re-ordering here to the single 
principle of maximizing applicability. When other principles of natural rule 
ordering are considered , however, similar cases can be seen to arise in much 
the same way. It has also been suggested by a number of scholars (on the one 
hand, Kiparsky, 1973; and from a very different perspective, by Hooper 
1976) that rule interactions are more natural insofar as they lead to a condi- 
tion in which each rule is maximally *transparent' (i.e., true as a generalization 
about the surface forms of the language). We would expect, then, that a pos- 
sible historical change would consist exactly in altering a previously ‘opaque’ 
situation by applying the rules so as to maximize transparency. But again, the 
order which is transparent in some respects may be the opposite of that which 
is transparent in others, and so we would expect that such a change could 
lead to cases of non-assymetric ordering relations. A case of this sort is 
discussed by Anderson (1974:209 —18), and others could also be cited to 
confirm the validity of this prediction. 

Yet another principle which has been adduced as a motivating force in rule 
interactions is a tendency to paradigm regularizations: a tendency, that is, to 
apply the rules of a grammar in such a way that the shape of the root or stem 
portion of a word remains as constant as possible throughout a set of closely 
related forms. Harris (1972) presents an example which makes the point that, 
in order to maximize the degree of intra-paradigmatic regularity, it may be 
necessary to apply a given pair of rules in one order in some forms, and in 
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another order in other forms. The point is that insofar as paradigmatic regu- 
larity is a significant factor in determining the naturalness of rule interac- 
tions (and linguists have long felt that this was the case), it ought to serve as a 
motivation for linguistic change; and insofar as this is true, the fact that para- 
digm regularity may only be obtainable through non-linear orderings ought to 
lead to such orderings as the consequence of such sound changes. Once again, 
we see that a traditional, well-motivated principle of historical change should 
be expected to lead to non-linear synchronic orderings as a natural consequence. 

The weight of the evidence from the study of historical change is clearly in 
favor of the proposition that synchronic grammars will contain non-linear 
ordering relations. The suggestion made above, that the linearity of temporal 
sequence ought to combine with the relation between synchrony and dia- 
chrony to produce linearity in grammars can be seen to be false. In fact, unless 
we can establish some general principle which would prohibit such non- 
linearities, we must clearly provide for them in synchronic phonological theory. 

Such a general prohibition against non-linear structures cannot plausibly 
be expected to be found from the study of language itself. After all, our in- 
formation about the general properties of human languages comes just from 
our efforts to construct grammars (or explicit accounts) of them, and it is 
exactly the appropriate form of such descriptions that is in question. If we 
are to find a non-circular basis for a general prohibition against violations of 
linearity, then, it must come from more general properties of human cognitive 
systems, of which language is but one. We must thus ask whether it is the case 
that other, non-linguistic forms of human cognitive activity motivate a strong 
(or perhaps absolute) preference for linearly ordered structures. 

When we turn to the psychological literature, it appears at first as if evi- 
dence for such a general preference for linear orderings is available. On the 
basis of experiments dealing with subjects’ ability to internalize and reproduce 
correctly a description of a social structure, Desoto & Albrecht (1968) suggest 
that there are laws of conceptual organization which favor certain sorts of 
structures over others. Such ‘conceptual good figures’ are thus analogous to 
principles in perception, explored by the Gestalt psychologists, which favor 
the organization of perceived forms into certain basic ‘well-formed’ types. 
Henley et al. (1969) review several experiments in which subjects were given 
information about a set of social relations among members of a group of 
people (such as “A influences B & C, B influences C”, etc.). Their task was 
to learn the entire set of relations so that they could reproduce it without 
error. It is clear from the results presented in this paper that the subjects' 
ability to learn such structures is inversely correlated with the degree of non- 
linearity they exhibit: performance on this task goes down directly as a 
nearly linear function of the extent of non-linearity. We might consider, then, 
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that human cognitive capacities have a strong bias toward linear organization, 
and would tend to arrange any complex set of relationships into a linear 
scheme. Insofar as this is impossible, subjects’ abilities to deal with the struc- 
tures involve degrades. 

Henley et al. make clear, however, that this result is limited to the special 
case in which the subject is required to cognize the entire structure at once. 
Subjects are not allowed, that is, to treat each of the individual relations that 
make up the structure as isolated from the others, but are rather required to 
organize them into a single coherent whole. In fact, there is abundant evidence 
concerning the effects of such a requirement. An extensive literature exists on 
the procedures involved in solving syllogistic problems (on the order of “A is 
bigger than B; C is smaller than B; what is the relation between A and C?”). While 
there are a number of proposals that have been made, one result that seems 
fairly well supported (cf. Huttenlocher, 1968; Handel et al. 1968; Huttenlocher & 
Higgins 1971) suggests that an essential step in this process involves the con- 
struction of a spatial representation of the structure. Subjects construct a 
mental image of the structure they are to learn, in which some spatial dimen- 
sion represents the relationship involved in the syllogism or other complex 
structure (e.g., position to the right may indicate ‘bigger than’), and then 
place the terms of the relation on this dimension. Such spatial images seem to 
be an essential (or at least very common) part of the mental ‘computation’ 
involved in internalizing an involved set of relations as a totality. Given that 
fact, of course, the bias toward linearity is easily explained: non-linear sets of 
relations simply cannot be represented in terms of positional relations along 
(linear) spatial dimensions. Insofar as this strategy of computation is essential, 
structures which are not amenable to representation in linear terms will 
naturally be disfavored. 

We must ask, however, whether the tasks in which a preference for linearity 
can be demonstrated (and in part explained) are actually analogous to the 
situation with which we are primarily concerned, the interrelation of phono- 
logical rules within a synchronic grammar. Is it in fact the case that this result 
carries over into language, predicting that a system involving violations of 
linearity will be essentially (or nearly) unlearnable? In order to draw that 
conclusion, we would have to presume that the task faced by language 
learners (and users) shares the essential features of the task faced by subjects 
asked to internalize a set of relationships in a social structure or to solve a 
syllogism. It is by no means obvious, however, that this is the case. 

We can outline the task of language learners and users with respect to rule 
interactions in the following terms. We presume that as a primary feature of 
this problem, our subject deduces certain regularities about the forms in his 
language from the data available to him, and we can represent these regu- 
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larities in the form of rules of his grammar. Sometimes, of course, more than 
one of the rules in such a grammar will be applicable to a given form, and in 
some such cases it will make a difference which sequence they are applied in. 
Some of the forms of the language will of course provide data about some 
such interactions: from the fact that a given form has one shape rather than 
another, he may infer that the rules of relevance applied in the order A « B, 
rather that the opposite. Each such fact about rule interaction, however, is in 
principle a separate datum. There is no necessary reason why any such interac- 
tion should be coupled with any other interaction, provided that they are 
attested in distinct forms. Given simply the fact that there are rules and 
forms, and that the rules interact in particular ways in the derivation of par- 
ticular forms, we have as yet no necessity to assume that the totality of rules 
and their interactions is ever cognized at once by our subject. 

We might ask, though, what happens when our subject has to deal with a 
new form. This might be either a new morphological formation, whose ele- 
ments he knows but which he has never heard directly and needs to know how 
to pronounce; or it might be a form he hears and needs to know whether it can 
be analyzed in such and such a way using rules already present in his grammar. 
In either case, the question arises of what interactions are possible among the 
rules which may be involved in the derivation of the form. Let us suppose that 
he has become familiar with some forms in which rules A and B apply, in the 
order A « B; and also with some forms in which rules B and C apply, in the 
order B « C. Now let us further suppose that the form with which he is 
presently confronted involves (potentially) rules A and C. Since he has never 
(ex hypothesi) encountered a form in which precisely these rules (but not B) 
are involved, he has no direct evidence for the correct interaction of A and C. 
The hypothesis that rules always apply in a linear order, of course, would 
allow him to deduce from the other facts at his disposal that A must precede 
C. But to arrive at that conclusion, it is necessary to perform a mental compu- 
tation which is precisely analogous to the solution of a three-term syllogism. 
Is there any reason to believe that such a process is involved in language learn- 
ing or use? We might well conclude that this was so, granted that our subject 
must make some choice about the interaction of rules A and C, provided he 
has no independent way of making such a choice without reference to any- 
thing beyond rules A and C and the form in question. But we have already 
seen above that this is not the case: he is not in fact limited to the facts 
which he has already incorporated into his grammar in the form of rules and 
observed derivations using them. There is by now a substantial body of evi- 
dence in favor of the view that there are general, substantive principles under- 
lying and motivating rule interactions, principles which are independent of 
the grammars of particular languages, but which allow us to predict in a wide 
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range of cases the way in which a given pair of rules can be expected to inter- 
act. Such principles as the maximization of applicability, transparency, and 
paradigmatic uniformity will in fact make definite predictions about many 
rule interactions completely independent of any other facts about the language. 
Thus, when our subject asks about the interaction of rules A and C, he is 
not required to go to the rest of the grammar to arrive at an answer, but in 
many cases can answer his question on the basis of a strictly local considera- 
tion of rules A and C themselves, in relation to the form in question. Notice 
that this general conclusion is independent of the correctness of the specific 
set of principles we have suggested above for dealing with the naturalness of 
rule interactions. It is only necessary that there be some such set of principles, 
providing a substantive and not merely a formal account of rule interactions. 
Given such a set of principles, our subject is enabled to decide at least a great 
many orderings in isolation from one another, and there is therefore no reason 
to believe that the linguistic system he internalizes ever had the essential 
feature that led to the preference for linear orderings in the memorization of 
social structures: namely, the property of being cognized as a whole by the 
speaker. As long as he can deal with rule interactions on such an individual, 
piecemeal basis, there is really no necessity for suggesting that the totality of 
ordering relations in 4 grammar are ever organized into a coherent whole in 
the natural course of events. But if the system is never organized into a single 
structure, there is no longer any basis for assuming a predilection for linearity. 
We conclude that the ordering relations in a synchronic grammar can be 
treated in such a local fashion and that the facts of one derivation need not 
necessarily be employed in a sort of computational process to determine the 
course of another. It is interesting to note that there is one general class of 
cases in which this independence does not exist. Suppose that the grammar 
contains rules A and B, and that for all forms in which they interact the prin- 
ciples of natural ordering would predict that they should apply in the order 
A < B. But now suppose that, for some reason, the language actually contains 
some forms which must be assumed to involve these rules in the order B < A. 
Now in analyzing these, the language learner or user has to recognize that his 
a priori prediction about the order of A and B was wrong. We might suggest 
that he accordingly reorganizes his entire system of order-predicting prin- 
ciples, but this seems extremely unlikely even if these principles were of a 
form that made this possible. Much more plausible is the supposition that he 
simply records the fact that, as an idiosyncratic property of his language, the 
rules A and B happen to apply in the order B < A. This would be exactly the 
sort of idiosyncratic restriction that was involved, say, in preventing the ap- 
plication of dissimilation to/strUiia/in (2) above, which would have given the 
incorrect output * [strUja] . Interestingly, it is apparently the case that wher- 
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ever such extrinsic or unnatural orderings arise in a language, they are quite 
general across the language. Thus, there do not appear to be well-established 
cases in which one completely arbitrary class of forms undergoes rules A and 
B in an unnatural order, while another equally arbitrary class displays the 
natural order. Where an unnatural order obtains, this seems to be internalized 
in grammars as a constraint applying to any other derivation which might 
involve the same rules. 

There is much more to be said about the model of linguistic organization 
which emerges from these remarks, but the important point is this one: ling- 
uistic organization appears to be such that the relations between rules can be 
treated independently, and there is no need to assume that all of these rela- 
tions are ever organized into a whole by speakers. Our question concerning 
whether there is any over-riding preference for linear organization, then, must 
be addressed to the evidence concerning systems of this type, rather than to 
holistic structures such as those involved in the literature referred to above. 

In fact, we know that human cognitive systems are quite capable of dealing 
with structures involving extensive violations of linearity so long as the com- 
ponent relations can be treated in isolation from one another. Marschak 
(1964) has reported on experiments in which subjects were asked to indicate 
preferences among objects (such as rewards), taken two at a time. In many 
instances, the total set of comparisons obtained in this way will involve 
violations of linearity. Thus, I may prefer Mary to Joan because she is wealthy, 
Alice to Mary because she likes to go to football games with me, Anne to 
Alice because she laughs at my jokes, but Joan to Anne because she is much 
better looking. So long as I am confronted with one choice at a time, ] may 
have no problem and in fact not notice that my various choices are in a sense 
inconsistent: it is only if I am forced to indicate a preference for one out of 
the entire set that I may have difficulty. In fact, it seems that whenever a 
number of distinct dimensions are involved in making a choice of this sort, 
non-linearities are quite likely to result. 

Similar situations abound in the everyday networks of social interactions 
in which we are continuously enmeshed. An example offered by Henley et al. 
(1969) is the following: consider A, who is “‘old family”, and thus receives 
deference from B, who is a self-made millionaire. B, in turn, receives deference 
from C, who does not have money but respects it. C in turn may receive 
deference from A, since C is a tough brute who does not care about “family” 
while À is an effete aristocrat who respects physical strength. Each of these 
people is quite thoroughly involved in the entire structure, but the crucial 
aspect of the situation is that each sees his relations to the others one at a 
time: it is unlikely that the entire cycle is visible to anyone. Parallel examples 
can be cited from many other domains: the “pecking orders? established 
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among chickens are a particularly notorious example from a sub-human 
domain of a system of inter-relationships which frequently involves non- 
linearities. 

There is thus no reason to believe that human cognitive systems are in- 
capable of dealing with networks of interactions that violate linearity, so long 
as it is possible to treat each component of the network in isolation from all 
the others. This is just the situation, however, that we have argued is charac- 
teristic of natural language use and learning with respect to ordering relation- 
ships, considered from the point of view of the native speaker. We can thus see 
that there is no basis in a theory of “conceptual good figures” for the assump- 
tion that the system of language which a speaker acquires and employs is 
heavily biased toward linear organization. 

But we can go farther than that. Just as we have seen that speakers should 
have no urgent requirement for linear organization, so we can see that linguists 
probably will. The enterprise of linguists, as opposed to that of speakers, 
essentially involves the cognization of the entire system of the grammar, taken 
as a whole. Linguists construct whole grammars (or at least inter-related parts 
of these), and by its very nature this activity involves looking beyond the facts 
obtaining locally in a given form to the way in which the system of rules fits 
together into a coherent whole. Thus, we should expect linguists to behave in 
much the same way as the subjects who were asked to internalize an entire 
social system as a unity rather than in the way subjects living in such a social 
network of inter-relationships (compare the deference relations among A, B, 
and C in the example just given) may act. In fact, this disparity is a problem 
by no means unique to the subject of linguistics. In psychology and sociology 
as well, when systems such as non-linear pecking orders or non-transitive sets 
of preferences are found, there is a strong tendency for researchers to ignore 
the fact, or to attempt to explain it away in some other terms. Henley et al. 
(1969:198) observe that when faced by non-linearities (called by them 
“cycles”) in the real world, people, including researchers in particular will: 


"1. avoid seeing cycles, distort their perception of them, and minimize the 
number of cycles perceived; 
2. tend to do things to change the actual structure so that there are fewer 
cycles (preferably none): and 
3. suffer cognitive strain, if they are forced to perceive cycles which they 
are unable to change". 


All of these reactions can be documented from the literature dealing with 
(possibly non-linear) ordering relations in linguistics. 
Knowing and using a language, then is a different enterprise from analyz- 
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ing, describing, and writing a grammar of it; and in just the relevant way to 
account for the evident tendency of phonological systems to coritain non- 
linear orderings as opposed to the obvious reluctance of linguists to recognize 
them. The same point, in essence, can be made about the difference between 
living in a society and doing sociology. In both cases the cognitive constraints 
applicable to the two sorts of enterprise may well be quite distinct. 

We see thus a part of the difference between knowing and using language 
and doing linguistics. Much use is made in the literature of the field of indi- 
viduals’ judgements and intuitions about what is a “likely” or “plausible” 
structure for a language to have. The question is seldom asked seriously , how- 
ever, of where these judgements and intuitions come from, and importantly, 
what relation they may bear to the facts of actual languages. The example 
just discussed ought to serve as a warning that our intuitions as linguists may 
be very unreliable indicators of the sort of properties we are likely to find 
in actual languages when we look without preconceptions. 

We have argued above, then that the independently motivated mechanisms 
of linguistic change have the property that they ought to be expected to 
lead to synchronic systems involving non-linear ordering relations among the 
rules of the grammar, in at least some cases. We could only expect not to find 
violations of linearity if we believed in the existence of a general, not speci- 
fically linguistic, cognitive constraint disallowing such systems. We have seen 
that there is no reason to expect such a constraint to be found, and that in 
light of the essential differences between language use and linguistics, we 
must be especially careful not to close our mind to the possibility that such 
situations may arise as properties of actual languages. Given the evidence for 
non-linear relations that exists in the linguistic literature, we should therefore 
attempt to construct synchronic theories which allow for them. An attempt 
at such a theory, along the lines outlined in this paper, is that of Anderson 
(1974), though it is obvious that much more needs to be said about these 
issues. 

Regardless of the details of the construction of such a theory, however, 
one aspect of it is clear: grammars of natural languages cannot be constrained 
to contain only such ordering relations among rules as can be organized into 
a single internally consistent linear arrangement. And from this, a broader 
conclusion follows, of the sort which it is the avowed purpose of contem- 
porary linguistics to provide. Linguists are fond of saying that their investi- 
gations into a wide variety of natural languages will eventually provide 
insights into the nature of mind and of complex human mental processes. It 
is therefore of interest that grammars, and the internalized organizations of 
linguistic knowledge which they represent, provide one more piece of support 
for the proposition that the nature of human cognitive processes is not always 
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accurately modeled by the sort of deductive reasoning which we generally 
employ in conscious, reflective problem solving. 


Notes 


1. I would like to thank Prof. V. Fromkin for discussion during the preparation of this 
paper. I would also like to thank Dr Saul Sternberg of Bell laboratories, Murray Hill, 
N.J., for drawing my attention to some of the relevant literature in psychology. 
Neither of these people is to be held accountable for my views, naturally. 

2. Venneman (1971 and elsewhere) has also argued for this position. 

3. For further discussion of this material from Icelandic, cf. Anderson (19722, 1974). 
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RAIMO ANTTILA 


The acceptance of sound change 
by linguistic structure 


One of the enigmas of sound change is perhaps its “uselessness”. There does 
not seem to be any reason for its existence (except for variatio delectat). It is 
generally (and legitimately) taken as the agent that feeds into analogical re- 
modeling, including the linguistic cycle. Sound change is also the most treated 
aspect of linguistic change. All this is extremely well known and needs no 
comment’. The question that has been neglected is “Why do the irregularities 
produced by sound change stay in the linguistic structure so long, often for 
centuries and longer?" Low rate of change would be expected if sound change 
is just a disturbing factor, but given enough time, there is always sound 
change, even if here and there we have slightish parallels to the ant (no 
change for fifty million years). If analogy is a regularizing force, why does it 
often wait so long? This is the above question from adifferent angle. In other 
words, there seems to be a no man’s land right in the middle of Sturtevant’s 
paradox (sound change is regular and causes irregularity, analogy is irregular 
and produces regularity). The middle ground comes here under the notion of 
irregularity, and thus the Stoa is embedded in the center of Alexandria, it 
would seem. Or traditionally the first part of the paradox could point to the 
Stoa, the latter to Alexandria. My contention here is that the old analogy/ 
anomaly controversy can be overcome in a comprehensive semiotic frame, as 
it was in fact solved in practice in antiquity already. 

Sound is of course the normal medium of the linguistic sign, and thus it is 
proper to consider phonetics a linguistic and even a "verbal" domain. Sound 
is also a "parasite" of human physiology and has consequently a certain 
mechanical base, even if the speech organs in their turn are controlled by the 
mind. This mechanical base has often been overstated in the literature on 
sound change. But it is of course absolutely real and necessary, and J want to 
make use of it — for non-mechanical arguments. 

Assume now, for the sake of the argument, that the production of speech 
sounds is nonverbal behavior. This is of course an as — if argument, which are 
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so useful in science. Nonverbal behavior as a semiotic vehicle is studied very 
vigorously today and it has deepened our understanding of both semiotics 
and linguistics. I will refer only to Ekman and Friesen (1969) who map the 
repertoire of nonverbal behavior from the point of view of origin (how that 
behavior became part of the person’s repertoire), usage (the circumstances of 
its use), and coding (the rules which explain how the behavior contains or 
conveys information). Nonverbal behavior is extensively used in addition to 
or instead of language, and such modes generally escape efforts to deceive. 
The same is true of pronunciation, this being, e.g., a well-known obstacle to 
social climbers. Nonverbal behavior is based on various natural bodily func- 
tions and movements which become coded in various ways. Similarly, varia- 
tion in speech production is a natural bodily function which gets recoded in 
sound change. And in a way sounds are indeed nonverbal, since they are 
diacritic in essence; they treat the deeper atoms. Ekman and Friesen give five 
classes of nonverbal signs: emblems, illustrators, regulators, affect displays, 
and adaptors. Basically, emblems are symbolic gestures, illustrators emphasize 
what is being said verbally (and include batons, ideographs, deictic move- 
ments, kinetographs, and pictographs), affect displays cover facial expressions 
of emotional states, regulators control the back-and-forth nature of speaking 
and listening, and adaptors are codings of (childhood) patterns of personal 
grooming and the like (the most evasive category). Here emblems are inten- 
tional symbols with the awareness comparable to that of the choice of words. 
From here on awareness and intentionality decrease, being typically non- 
existent in adaptors. What is important is that bodily “‘gestures” have been 
coded into highly intricate systems whether the users are aware of it or not. 
These nonverbal aspects typically leak information. Note further that 
phonetic (supra-segmental) means are used for verbal illustrators, regulators, 
and affect displays, and here also we might get information leakage that goes 
counter to the “segmental” message. Such suprasegmentals are of course 
analogically coded (they permit gradience), whereas “normal” words are 
digitally coded. Both aspects recur in nonverbal communication systems. 
Nonverbal behavior shows thus quite clearly that necessary biological 
activity is encoded for specific uses. In spite of great fluidity in the system 
there is a substantial shared sector in the decoding. The vagueness pertains 
also to the level of awareness, which is so crucial in sound change. In sound 
production the necessary physiological base creates variation that can be 
encoded for various tasks. As already Francis Bacon (Novum organon) noted, 
anything that can be perceptually discriminated provides potential material 
for semiotic ends. This was an important observation that has now lain 
dormant for over three hundred years. As for distinctions in phonetics, 
William Labov’s more recent work has tried to document extreme cases of 
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discrimination in which speakers deny the distinctions they actually make (see 
e.g. Labov-Yaeger-Steiner 1973). On the whole Labov’s work does show the 
scale from awareness to total unawareness in the factors of sound change. 
While this scale is real and important it is perhaps not crucial for the defini- 
tion of sound change (as e.g. Vincent here uses it). 

The biological model of change (evolution) has some relevance for sound 
change also. Living matter is a kind of sparkle machine that sends out ten- 
tacles into the. surroundings. These tendrons increase continuity and bind the 
structure together. Sound change is exactly such a machine. It produces 
qualities, feelings, chance. This fits into the universal categories of Peirce 
(1955:74—97; Anttila 1974:8—9), viz. firstness, secondness, and thirdness; 
and of course we have to do with firstness in dealing with sound change. 
Firstness characterized “property” in phenomenology, “perception” in cog- 
nition, and “possibility” according to the theory of modality; secondness 
would be correspondingly: object, experience, reality; thirdness: relation 
(copula), thinking, necessity. The general direction is that the first flashes of 
chance take on habits and become codified as laws. For sound change we 
have first the as-if-nonverbal domain of anger, annoyance, etc., the so-called 
non-symbolic area, but this does not figure in sound change too much and I 
leave it at that. 

Secondly we get to the inlexical functions of sound variation. Socio- 
linguistics shows that this is crucial for sound change. True, we have to do 
with flashes provided by the mechanical base, but they get encoded for 
social meaning. This axis is pragmatic, pertaining to the users of signs 
(Morris). We are able to perceive idiosyncratic personal pronunciations and 
thereby to identify the speakers. On a larger scale this works for diagramming 
wider regional or social dialects. The facts are extremely well-known and need 
not be repeated. This is the main launching-pad for sound change, and creates 
no conceptual problems. But the social-index aspect reminds us of one neg- 
lected point. Sound laws are traditionally constrained by specifying their 
time and location; consciousness by speakers is irrelevant. This shows the 
human aspect behind it all. It shows that the variation has been encoded for 
semiotic use. We do not get sound change unless the mechanical sparkle is 
given direction by speakers. Sound change is thus a mental act. And the 
regularity of sound change is due to the fact that it is based on abductions on 
language as knowledge (cf. Coseriu 1958, Andersen 1973; Anttila 1977: §5). 

But pronunciation indexes are not confined to the pragmatic axis. In a 
series of studies I have discussed the syntactic function of allomorphs 
(Anttila 1974, 1975b, 19762). Here we have to do with relative signs, the 
signs in relation to other signs (‘syntactics’ in Morris’ terminology). 
Allomorphic alternation is supposed to be an immediate disturbing result of 
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sound change. But this is not true at all, since variants point to adjacent 
morphemes and have an important synechistic function (cf. Anttila 1975a). 
We have information leakage as in nonverbal communication, although this 
leakage is of a rather technical kind. The variant delimits the number of 
possible choices in the sequel, and in fact Komárek (1964) and Korhonen 
(1969) have calculated numerical information values for this (without draw- 
ing in the sign aspects in an overall semiotic frame). The existence of allo- 
morphic alternation in the root morpheme diminishes the uncertainty of the 
following morpheme, and can in fact totally determine it, as e.g. in Komarek’s 
example of Czech nom pl. vic-i, acc.pl. vIk-i <-y> ‘wolves’ (see also Anttila 
1975b:20). In this Czech case the alternation is phonemic, but the same can 
be true of subtle allophonic differences, which already act as morphological 
indexes. Korhonen’s great merit is to have given a name for this situation: a 
unit which is just an allophone according to its distribution but has indexical 
function in the linear order of morphemes is a quasiphoneme (1969:335). 
Thus the Proto-Lapp open syllable 7 in nom.sg. *kole ‘fish’ is determined by 
pure phonetic facts of syllable structure vs. the slightly shorter / in the gen.sg. 
*kolen. In basic linguistic training we are taught to eliminate such allophonic 
alternation as fast as we can, and many of us cannot even think that we are 
dealing with a syntactic index. Arguments against this position by referring to 
awareness are hardly valid, since by using Bacon's criterion such differences 
in length are perceptible. (One can perceive up to some twelve degrees of 
length in Lapp, with a trained ear). Thus, even if we said that the rise of 

a social index does not really pertain to linguistic structure (it being just 
surface paint, or name-tags of users), the morphological index resides in the 
middle of linguistic structure. In my earlier work I have discussed, along 
Sapir's lines, how the characteristic mechanism for this is assimilation. And 

I can now add that the particular form of iconicity is adaptation (cf. 
‘adaptors’) iconicity. Adaptation iconicity is the mechanism through which 
an organism becomes indexical to its environment. This is a main aspect in 
evolution. Iconicity leads in pronunciation to indexicality, which is normal in 
linguistic change, but few have noticed it on such “‘low levels”. It is quite 
parallel to an iconic reproduction of an animal cry, which is of course an index 
of that animal. 

Pike (1965), Werner (1976), and myself (1975b, 19762), among others, 
have discussed the optimal features of suppletion. Pike's term for it, ideal, is 
apt, although perhaps startling to many. Allomorphic variation is a step 
toward suppletion, and in fact it is perhaps the normal situation. As already 
Sapir said, allomorphic alternation indicates the subjection of the part to the 
whole; it enhances the unity of the total word. In fact most conceptions of 
language have relied on the independence of the word. One important function 
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of sound change is to stress this. Again we see that sound change is as-if-non- 
verbal, since this function is that of a “formal illustrator" or a “boundary 
regulator" The medieval notion of underlying form has been inimical for 
relevant semiotic analysis. I have argued in my recent morphological papers 
against constant underlying identity (in the current sense). Here I add another 
plea for the relevance of a semiotics of perception. In fact, I want to defend my 
defence of a semiotics of variants also (Wandruszka 1971) with the following 
statement from the psychology of perception (Vernon 1971:16—17): 


Thus although we expect the world around us to retain its constant iden- 
tity, and the objects within it to remain relatively unchanged, the percep- 
tual system is geared to understand and respond appropriately to frequent 
change. Recent experimental investigation has shown that change and 
variation of stimulation are essential to maintain the efficiency of percep- 
tion, and of the cognitive processes associated with it. If people are exposed 
to artificial conditions in which stimulation remains homogeneous and 
unvarying over a period of time, perception may even cease to function. 

Or with reduction in the natural variation there may be a decrease of 
alertness and of attention to certain features of the environment. Con- 
trasted with this are the rapid perception of and response to sudden change, 
and to novel and unfamiliar objects. Indeed, it has been established that 
certain physiological processes in the brain have the special function of 
arousing and alerting the individual to the variations in his environment. 


Ail this is relevant for sound change/variation also. In this light sound change 
is after all a healing agent. 

Signs grow, they get generated from icons to indexes to symbols (cf. 
Peirce 1955:98—119; for the best introduction to semiotics see Walther 
1974). Thus it is not surprising that in language use the morphological indexes 
get recoded as symbols, e.g. bake vs. batch, German sachlich ‘objective’ vs. 
sächlich ‘neuter’, Finnish yhtendinen ‘uniform’ vs. yksindinen ‘lonely’ 

(see particularly Anttila 1975b:13—16). But this movement is now higher up 
in the hierarchy and does not concern sound change as such (cf. Vincent 
here). We have to do with the lexical-semantic axis, and this is far enough 
removed from the present topic to be left out in this context. 

It might be useful to turn now to questions of awareness and teleology. 
Vincent suggests (here) his Principle of Speaker Control: 


According to this principle languages are hierarchies of systems, with 
semantics at the top and phonetics at the bottom, the ordering in the 
hierarchy reflecting the degree of conscious control speakers ordinarily 
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have over the sub-systems of their languages. In general, the phonetic 
system is not so controlled, and therefore teleological explanations should 
be ruled out in dealing with sound change. 


I would hope that most linguists would feel that there is something to the 
notion, but as Vincent says: 


The PSC is undoubtedly in need of considerable sharpening and refine- 
ment, (...) but (...) the kind of data relevant to its establishment (and 
perhaps eventual disconfirmation) are sufficiently clear... 


I would say that if the evidence is clear, the PSC gets disconfirmed in the 
form given by Vincent. There is a certain plausibility in the hierarchy, and it 
is indeed traditionally almost a truism, see the diagrams in Chafe (1962), 
especially the one modified in Anttila (1972:5). The crucial point is that the 
phonetic and semantic ends actually converge. The same situation came out 
independently in Andersen (1974:22), and further (again without reference 
to earlier suggestions) in Makkai and Makkai (1976), who name the 
“hierarchy” a horse-shoe shape. This is like a magnet between the points of 
which language is learned and used. To still maintain the PSC as suggested 
one would have to show why the earlier horse-shoe conceptions are invalid. 
This would seem to be an impossible task, since one should at the same time 
do justice to the semiotic character of language. Ever since the Greeks it has 
been accepted that the linguistic sign is an indivisible unity of the material, 
referential, and interpretant parts. You cannot stretch it into a straight hier- 
archy for explanation, even if analysis like that is always allowed for partial 
description. Then, on the other hand, if the data for PSC are not clear, the 
principle gets into grave doubt. But | think that the data are rather clear — 
and the principle is still in serious doubt. 

Grammatical conditioning of sound change is facing difficulties again 
after having been a pet of “generative” historical linguists (e.g. Vincent here). 
I have myself used it (1972) in the traditional Finnish sense as in Kettunen 
(1962). I did recognize the essential, viz. that it might be a diachronic corres- 
pondence only (1972:79), and in this sense I did accept the basic dichotomy 
of sound change and analogy, and in fact 1 took grammatical conditioning of 
sound change as a form of analogy, as a handy step from sound change to 
analogy. I will attempt to clarify my position here. It is understandable that 
basic handbooks have to omit most of the theoretical arguments, and these 
cannot be inferred as easily as I had expected. Labov's well-accepted require- 
ment about sound change is that it gets under way only when social meaning 
is attached to phonetic variation. This is correct. Thus the indexical coding is 
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part of the sound change itself, because the phonetic sparkle machine is defin- 
itely not enough (it lacks the direction required). Whether there is speaker aware- 
ness or not is irrelevant, the fact is that various kinds of hypercorrection carry 
the change forward. Whatever we call this, drift, some kind of intentionality , 
etc., it is not only linguistically, but also philosophically a necessary notion 
(Itkonen 1974:307—26). In short, sound change is physical/mechanical sparkle 
base plus the semiotic coding of the variation it produces. My contention is that 
the semiotic coding should not be restricted to the pragmatic index only. In fact I 
have shown that the notion of the quasiphoneme provides a parallel situation for 
the syntactic index. Here also, the end result is often (most of the time?) proper 
phonemicization of the allophonic alternation (e.g. North Lapp guolle/guole); 
a “drift” that is rather ubiquitous. I have also reminded us of the fact that the 
starting point is “natural” articulatory (adaptation) iconicity. Now the follow- 
ing aspect becomes clear: in grammatical conditioning of sound change we 
have to deal with a new axis of encoding, viz. phonetic variation becomes an 
index (symbol?) of grammatical categories. Note again how this is a kind of 
illustrator for categorial information, which is quite parallel to the syntactic 
index. The syntactic index (in terms of allomorphy) tells us about the unity 
of the total word, the categorial index about the grammatical membership of 
the word. In both cases the basic semiotic process is selection. 

The matter of the semioticity of such grammatically-conditioned sound 
change seems so obvious when looked at from the semiotic point view. Ling- 
uists almost invariably (except for Chomsky and perhaps some others) define 
language as a paragon of sign systems, but then procede to ignore the fact. 
Walther (1974) gives one important reason for the neglect of finer detail in 
this area by pointing out that generative-transformational grammar (and this 
approach has been prominent in the recent past) is based on degenerative 
semiosis and a partial selection of sign types, and that linguistics has not yet 
been semiotically founded. While waiting for that we should of course analyze 
every possible sign type in language. This is what I try to do here with sound 
change, even if it might sound vague speculation to some. The position of my 
critics can be interpreted in the following way (criticism concerns my apparent 
denial of the now again accepted Neogrammarian sound change/analogy 
dichotomy and opting for grammatically conditioned sound change when the 
situation is right). Rejection of grammatical conditioning implies a denial of 
the reality of grammatical categories. I maintain that they are indeed real and 
can be designated in various ways (bezeichnet) (note that I do not refer in 
this paper to affixal indication of the indexes). It is useful to recede here into 
Slagle’s (1975) argument for the unity of perception and thought. More par- 
ticularly to the argument that “disembodied actions and qualities are not 
be found in immediate experience" (188): 
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Instead, actions and qualities are found only as differentiating aspects of 
‘things’. Thus, for example, one will never encounter a ‘dancing’ as an 
entity with a segregated givenness in sensory experience although one 
might well see a bear dancing. Nor would one ever encounter a ‘tall’, but 
rather tall things or people. Consequently since the denotata of adjectives 
and verbs occur only as differentiating aspects of entities with a segregated 
givenness, and since entities with a segregated givenness are generally 
denoted by nouns, then it is clear that the restrictions in regard to which 
nouns can co-occur with which adjectives and which verbs, are ultimately 
based on whether the segregated entities denoted by the nouns can mani- 
fest the 'actions' or attributes denoted by the given verbs and adjectives. 
Although it might seem that only spatial entities can have a segregated 
givenness, this is not the case. Figure-ground differentiation is perhaps the 
most ubiquitous mode of perceptual organization, for some form of 
figure-ground differentiation is possible in all sensory modalities. As Walther 
Ehrenstein 1965 astutely pointed out, by focusing our attention on a given 
aspect of sensory experience, we can achieve a much greater degree of 
awareness of that particular aspect, with this aspect becoming the focal 
point of our consciousness, and thus being set off from the rest of the given 
perceptual field which then constitutes the ground. Consequently, we can 
focus on any aspect of our sensory consciousness in such a way as to 
experience it as a segregated entity. 

This applies, of course, to the attributes and actions, aspects which 
normally do not have a segregated givenness in experience. Thus, pheno- 
mena which would normally belong to either the verbal or adjectival 
domain of reference can be focused on in such a way as to become the 
focal point in terms of figure-ground differentiation and consequently 
belong to the nominal domain of reference. From the forgoing, it is obvious 
that we believe Roger Brown (1957:3) was correct in suggesting that the 
part-of-speech membership of a word operates as a perceptual filter guiding 
our attention towards the relevant aspects of the phenomena being clas- 
sified. Indeed, within this framework one can easily explain the meaning 
of the part-of-speech membership of words. For once one realizes the 
importance of figure-ground differentiation in this context, nouns con- 
stitute no problem — nouns characteristically denote phenomena with a 
segregated givenness in sensory experience. And verbs can be considered as 
characteristically denoting those temporal aspects of segregated phenomena 
which manifest qualitative or spatial change (or absence of change) in 
time; while adjectives characteristically denote attributes without regard 
to whether or not they are manifesting some sort of change in the process 
of time. Shifts in form class ... can easily be explained in terms of shifts in 
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the sensory criteria required to correctly use a term. Needless to say, the 
classification of form class meaning given here is meant to be merely 
illustrative and not in any way exhaustive. (188—9) 


I find it very plausible that parts-of-speech focus would sometimes take to 
sound change to create a sign. As already mentioned, this sign is a kind of 
illustrator. The main feature is always selection even if not exact individual 
pinpointing of the item referred to by the index. This comes out in more 
"tangible" form when we have segmental morphemes in this function: 
Samuels (1972:50) compares the rich redundancy in Old English morphology 
due to gender to the Middle English specifier (determiner) system. Thus, OE 
baere vs. baes restricted the expected possibilities of noun occurrence, whereas 
in Middle English the function of determiners was anaphoric/cataphoric only. 
These referred farther into the context, but a vs. the would still limit the 
range of possibilities (cf. Anttila 1975b:26—27). My position is of course not 
totally new (that does not exist in science). It reminds one of Varro's res, 
which represents morphological substructure, grammatical categories in fact, 
but also the objects signified by words. Grammatical categories are real, and 
thus also grammatically-conditioned sound change is real in the semiotic 
sense. I am of course aware of historical indeterminacies (Anttila 1972:79—80). 
The Estonian loss of final -n (Kettunen 1962) was a phonetically-conditioned 
change which was grammatically encoded before the situation was balanced 
off. And note that the same structural result can be secured by piling up 
sound changes, e.g. English belief/believe, safe/save or French noeuf/naeuve, 
etc. Grammatical conditioning is thus a possibility of a shortcut to a good 
patiem. 

When one selects, i.e. when one has to use the semiotic process of selection, 
there must be a kind of teleology involved. I would also say that one of 
Andersen’s merits is to have delineated teleology of function from teleology 
of purpose (1973). I disagree with Vincent that we can do away with the 
first as nonteleology. Of course these discussions are old, and about the same 
terms have been used, to just quote Slotty (1935:1): 


Zunächst muß gesagt werden, welche Art der Teleologie in der Sprach- 
wissenschaft angewendet wird. Die theoretische Begriindung der teleolo- 
gischen Sprachwissenschaft gibt Havers... . Er bezeichnet mit Sterns 
Terminologie als Kern der teleologischen Sprachwissenschaft die funk- 
tionelle Anlageteleologie. 

Stern unterscheidet Anlage- und Absichtsteleologie. Anlage (oder 
Disposition) ist ein Zustand, der zur Herbeiführung eines Zieles geeignet 
ist, ist ein dem Tráger der Anlage immanentes Verhalten und ist meist 
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unbewußt. Absicht hingegen ist bewußtes Streben, das von aussen her 

auf einen bestimmten Zweck gerichtet ist. Gemäß diesen ihnen zugrunde 
liegenden Begriffen unterscheiden sich natürlich auch Anlage- und Absichts- 
teleologie. Die Absichtsteleologie kommt für die Sprache wenig in Betracht: 
auch hängt heute niemand mehr der sogenannten “Erfindungstheorie” an. 


and (2): 


Wie haben wir uns nun die Teleologie, auf die Sprachbetrachtung angewen- 
det, vorzustellen? Die Erklárung sprachlicher Erscheinungen erfordert eine 
zweifache Betrachtungsweise. Es sind an sprachlichen Veränderungen zwei 
Faktoren zu unterscheiden, der rein kausale und der teleologische. Beide 
zusammen genommen ergeben erst eine vollständige Erklärung. Die ätio- 
logische Betrachtungsweise untersucht die “Bedingungen”, die teleo- 
logische die “Triebkräfte”. 


Slotty has of course more to say on the topic, but I will just make one final 
quotation to get back to the sparkle machine (2): 


Um einem häufig begegnenden Irrtum vorzubeugen, muß ausdrücklich 
betont werden, daß die Teleologie durchaus nicht im Gegensatz zur Lehre 
von der Kausalität steht. Die Kausalität kann und soll nicht vernachläßigt 
oder gar geleugnet werden. Die teleologische Betrachtungsweise der Sprache 
steht als ideelle nur im Gegensatz zur rein kausal-mechanischen. 


Since the Stoics it has been acknowledged that the sign relation is two-thirds 
objective, one-third mental (I have discussed this in relation to linguistic 
reconstruction; Anttila 1976c). Slotty thinks that the Neogrammarians' 
requirement of sound laws without exceptions is put to rest, since “today” 
(i.e. 1935) linguistics is considered a Geisteswissenschaft, not a Naturwissen- 
schaft (4). Her assessment was wrong, because American Structuralism and 
generative—transformational grammar upheld the Neogrammarian principle 
till today in fact (i.e. 1976). But the situation is drastically changing (Anttila 
1976c). It seems that Spitzer's point is finally going home (1948:1): 


it is not the humanities themselves that are at fault but only some so- 
called humanists who persist in imitating an obsolete approach to the 
natural sciences, which themselves evolved toward the humanities. ... 


Slotty's general position that any kind of function entails a teleological 
position is well founded, and Andersen's notion of teleology of function makes 
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it explicit within phonology, and other areas do not come into consideration 
here. One must recognize that language is based on constant systematization 
(Coseriu [1974:236] : structure and systematization; Jakobson [1965:37] : 
system of diagrammatization). In other words, speech production brings forth 
diagrams of various kinds (depending on the levels of language), and diagrams 
are iconic signs. This position has been well argued for and developed in 
Andersen’s output, and I have myself discussed it and added to it (Anttila 
1977 [particularly 8 82, 3.6]; and elsewhere). One of the standard notions 
of linguistics has always been that there is a difference between lexical or 
root morphemes vs. grammatical affixes. This is one reality that should find 
diagrammatization in morphology. And, in fact, the situation is quite clear 
for many reasons. Jakobson (1965) pointed out that in English the produc- 
tive inflectional suffixes are represented by dental stops, dental spirants, and 
their combination in er. Similar situations exist in other languages; consider 
particularly the Semitic pattern where consonants represent lexical meanings 
and vowels grammatical (cf. further Anttila 1975a, 1975b, 1977). Again we 
see that we have to do with the semiotic process of selection, which diagram- 
matically represents the categories. As for morphological iconicity in general, 
see Shapiro (1969), and the difference between derivation and inflection in 
Shapiro (1974). And now we are ready to go back to Russian pojas ‘belt’ (Vincent, 
here). The fact that in the 1940s there were speech styles which did not raise 
unstressed a to i after soft consonants in inflectional suffixes (but in words 
like this) points to a typical diagram. If Vincent had connected the passage 
with that on diagrammaticity (Anttila 1972:17, 196) the matter would have 
been clearer, although I can understand the difficulties. Vincent's alternative 
solution is: 


It is, however, also possible to argue that in the initial stages the sound 
change operates root-internally, but only with time expands across 
boundaries. Confirmation of this alternative account is found in Anttila's 
concluding observation that in contemporary Russian the sound change 
has spread to inflectional suffixes. If the sound change knew enough 
about the structure of Russian not to interfere with inflections in the 
1940's, why should it decide to ignore this knowledge a quarter of a 
century later? It seems both methodologically and philosophically wiser 
not to ascribe it such knowledge in the first place. 


The first part of this quotation is not really an alternative. This is of course 
what happened. The earlier diagram has been broken, a typical fact of ling- 
uistic change. The second part is then also unnecessary, since the question 
therein is parallel to a question of, say, "Why does not a sound change affect 
the Schwarzwaldians at time X, but ignores this restriction a quarter of a century 
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later?" This is exactly how sound change operates. And I argue that morpho- 
logical diagrams are res, as the Schwarzwaldians are. This is not a question of 
assigning some “knowledge” to sound change; the sign-users do the coding. 

The case is rather both methodologically and philosophically impeccable. The 
latest lucid instance of a treatment of inflectional diagrammaticity in this sense 
is Andersen’s (1976) discussion of the rise of increasing regularity in the Russian 
peripheral cases in the plural. Here the distinctive features in the vowels diagram 
the degree of openness and closedness of the nominal categories. The case is very 
strong indeed. 

What comes to mind are of course the grammatical canons of the Greeks, 
or even Varro’s term for inflectional morphology: declinatio naturalis. Note 
that natural sounds (onomatopoeia in general) make use of similar diagrams in 
language (cf. Anttila 1976b). 

As for the conspiracies, these are indeed restatements of the notion can- 
onical forms. Here we have to do with selection again. Certain shapes indicate 
correct form, and semiotically this belongs to the signtypes representing signs 
in themselves (qualisigns, sinsigns, legisigns) (see Anttila 1976b). I will not 
treat selection here, I just repeat from my earlier work that this shows the 
viability of the notion of diagrammatization. The target of production is 
more important than an underlying invariant starting point. Canonical forms 
belong to the realm of real entities (res). 

To sum up I have briefly looked at sound change from the semiotic point 
of view. This can be regarded as the highest theoretical or philosophical level 
in linguistic explanation, although many linguists disagree, especially those 
who take description as explanation. I did also use a philosophical as-if argu- 
ment by showing that sound change is as-if-nonverbal. This brought out 
something not stressed enough before: sound change has an important 
( semiotic) sign-producing function. Particularly, I supplemented the well- 
known social factor in sound change with a parallel grammatical one, showing 
that grammatical structure can feed on sound change rather directly, to a 
degree greater than suspected. This is to be expected, if we understand the 
fact that signs grow (icon to index to symbol), and we get here another 
driving force for drift as a semiotic phenomenon. Sound change must be 
viewed as the mechanical/physiological base together with its semiotic coding, 
whether it is social, grammatical, or both. Since the mental aspect is crucial, 
sound change agrees with objective idealism: matter is effete mind. Thus the 
task of historical phonology is, among other things, to revive the mind behind 
it all (this is the requirement of history in general). For sound change the work 
has been initiated particularly by Henning Andersen. Finally, this paper can be 
taken as the next step in the discussion of the philosophy of change started 
in Anttila (1974). In particular, it shows again that evolution is the factor 
that mediates between mind and matter?. 
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1. I will assume basic familiarity with literature on sound change, and will refer to a 
minimal apparatus only, particularly to the (recent) semiotic aspects. I am particularly 
grateful for Nigel Vincent’s contribution “Is sound change teleological?”. It influenced 
my exposition considerably. 

2. The social/mental factors of sound change can be strengthened with Lyle Campbell’s 
(1976) arguments. For semiotic coding it is of course irrelevant how the variation 
arises, i.e. it need not happen in the mouths of the speakers of one language only. 
Change is not just natural-phonetic. 
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JERZY BANCZEROWSKI 


A formal approach to the theory of 
fortition-lenition: a preliminary study! 


1. Informal theory of fortition-lenition 


The sound processes termed fortition-lenition? are shared by a wide range of 
languages belonging to different language families and have been described by 
numerous authors.? From these descriptions similarities are emerging in the 
results being attained by fortition-lenition regardless of the languages on which 
they operate. This state of affairs makes the question about the universal 
(panglottal) nature of these processes pertinent. 

The most comprehensive attempt towards the description and explanation 
of fortitiondenition phenomena was undertaken by L. Zabrocki (1951)* . The 
thorough scrutiny of the development of consonantal systems in various 
languages, especially in the IE ones, led him to establishing fundamental 
articulatory phonetic laws of a panglottal character which guide the change of 
sound systems being affected by fortition-lenition. 

Following Zabrocki's line of approach the present author introduced, in 
Banczerowski (1969) , theterm theoryof fortition-lenition referring to the know- 
ledge already achieved in the field concerned and endeavored to complete this 
theory with available articulatory phonetic findings and extend it to Uralic lang- 
uages drawing, above all, upon the evidence obtained from close examination of 
Finnish and Lappish. Of course, this theory was formulated informally. 

Paving the way towards the formal theory of fortition-lenition it should be 
said that the informal theory incorporates at least five distinct components: 
(i) The set of allophonic classifications of two genetically related languages 
taking into account the distribution of energy along certain well-chosen articu- 
latory dimensions. Of special importance for these classifications are the 
relations holding between fortes and lenes. The results of articulatory experi- 
mental phonetics render service in justifying the basis for classification. 

(ii) The set of sound mutations, i.e. the diachronic relation connecting certain 
classes of etymologically related sounds of two languages. 
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(iii) The set of fortition relationship and the set of lenition relationship, 
which, being included in the set of sound mutations, contain pairs of sound 
classes bound up by the relation of fortition and lenition, respectively. Both 
these relations are in their turn dependent upon the relations holding between 
fortes and lenes. 

(iv) The mechanics of fortition-lenition account for the different degree of 
susceptibility to these processes displayed by the elements of certain arti- 
culatory rows, called susceptibility rows and erected on the basis of appropriate 
ordering relations. The theory of fortition-lenition is still unable to reveal the 
ultimate cause which triggers off these processes, but it studies their chronology 
and their advancement in the susceptibility rows in formulating panglottal 
laws. The sounds affected by fortition-lenition do not change at random but 
their shift, being law-governed, depends on their position in the susceptibility 
rows. 

(v) Knowing the laws of fortition-lenition may be useful in reconstructing the 
antecedent allophonic systems of a given language, while limiting the uncer- 
tainty of choice among competing alternatives. 

Thus the above five components, among others, make up the scope of the 
informal theory of fortition-lenition. This paper aims at the logical reconstruc- 
tion of some aspects of the theory of fortition-lenition, denoted from now on 
by the symbol Ben. Carrying out this task is not easy because the informal 
theory 0 7,5, often makes use of ambiguous terms and the formulations of 
definitions and theorems are not sufficiently clear and precise. Further on 
what renders a formalization of the theory 8 py, difficult is that not all rele- 
vant factors are explicitly stated but often only present implicitly, or hinted 
at. Thus reconstructing the theory Bro we will be forced sometimes to 
modify it or even change some parts of it. This will certainly go together with 
simplifications of the informal theory itself. No problems should arise if such 
simplifications do not change the spirit of this theory. 

Applying a logical framework should contribute to eliminating vagueness 
in the theory 0 p/q obliging us to decide which are the primitive notions and 
which the defined ones, which properties of these notions should be intro- 
duced axiomatically and which theorems can be proved. 

Our approach is certainly not free from formal slips but we believe that 
after being polished appropriately it can attain a tolerable state. 


2. The language of the theory 0 F/L 


The language of the theory 6 p; will comprise two kinds of notions, reflected 
in appropriate terms and symbols, and these are: 
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(i) logical, 
(ii) specifically linguistic. 


The former group has been borrowed from propositional calculus, predicate 
calculus of first order, and set theory. We are not going, however, to give a 
systematic and exhaustive survey of logical terms and symbols used here and 
will limit our introduction only to the brief presentation of some of them. 
Others will be explained later on in the context. 


(a) Logical terms and symbols 
The set whose elements are x, y, Z, ... will be denoted by {x, y, z,...}. Thus 
X = {x, y, Z, ...] means that the set X is composed of the elements x, y, Z, .. 
The formula x € X reads x belongs to X or x is an element of X. The formula 
x € X means that x does not belong to X. 

If every element of a set X is an element of a set Y, then we say that X is 
a subset of Y or the set X is contained (included) in the set Y. This is indica- 
ted by X C Y. The symbol C is called the symbol of inclusion. The common 
part of the sets X and Y is denoted by X A Y and is called the product or 
intersection of these sets. By the sum or union of sets X and Y is meant the 
set composed of the elements that are in X or in Y. The sum of the sets X and 
Y is denoted by X U Y. & will be empty set; it contains no elements. The 
symbol P(X) denotes the set of all subsets of X. 

The letters x, y, z, ..., X, Y, Z, ... will be used as variables representing 
arbitrary individuals and classes (sets) of individuals, respectively. 

The symbols ~, ^, V, —, + are applied as signs for negation, conjunction, 
disjunction, implication, and equivalence. 'Their meanings can be easily seen 
in the following: 


^  — itis not the case that 
^ — and 

V — or 

> — if... then 

<+  — if and only if 


The universal quantifier for every x binding the variable x is abbreviated 
with the symbol ^. The existential quantifier there exists an x such that is 
written as V. The phrase there exists exactly one x such that will be replaced 
with the symbol V. 


The signs = and # preserve here their usual meanings, i.e. the former 
denotes identity and the latter distinctness. 
Given any two objects x, y an ordered pair with antecedent x and successor 
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y can be formed, to be denoted by &, y). An ordered pair (x, y? ought to 

be held distinct from fy, x) if x # y. The set of all ordered pairs (x, y? such 
that x € X and y € Y is called the Cartesian product of the sets X and Y and 
denoted by X X Y. The set of all pairs from the set X, called also Cartesian 
product of X, will be symbolized by X X X or simply E", 

The concept of a subset of a given set X may be identified with the concept 
of a property of the elements of that set. Thus every property of elements 
specifies a subset of a given set. Consequently the convention will be adopted 
to identify properties with sets and to treat the formulations x is an element 
Of X and x has a property X as synonymous. Under this convention the 
formulas x € X and X (x) are read x is an element of X or x has a property X 
mean the same thing. 

In our system we concede an important role to binary relations which are 
properties of ordered pairs, i.e. properties of elements of a Cartesian product. 
Thus binary relations may be identified with subsets of X X Y , where X and 
Y are any sets. In order to indicate that R is a binary relation in X X Y we 
shall write x R y or sometimes (x, y) € R. It is evident that RC X X Y. 

The set of all antecedents of ordered pairs (x, y? that bear the relation 
R is called domain of R and denoted by D'R. The set of all successors of 
ordered pairs x, y) in R is called converse domain and denoted by G‘R. The 
field of relation R is symbolized by CNR and is defined as follows: 


CR3,D'RUG'R 


À binary relation R C X X X is called reflexive if the condition x R x is 
satisfied for every x € X. A relation R C X X X is called symmetric if the 
condition x R y implies y R x for all x, y € X,in symbols: 


xRy^*y Rxforallx, y € X. 


A relation R C X X X is called transitive if the conditions x R y and y Rz 
imply x R z for every three elements x, y, z of X. In symbolic notation: 


(x Ry^y Rz)-5xRzforallx, y, ze X. 


If a relation R is at the same time reflexive, symmetric and transitive in a 
set X, then it is called an equivalence relation in X. The class of all equivalence 
relations in X will be denoted by equ(X). 

À special kind of relation is represented by functions. The class of all 
functions will be denoted by the symbol fnc. A binary relation R, (x R y), is 
a function defined on the elements of a set X with values in a set Y if and 
only if the following two conditions are satisfied: 
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(i) for every x € X, there is an y € Y such that x Ry, 

(ii) for every x € X and for all y, z € Y, if x Ry and x R z, then y =z. 

Thus, if R is a function defined on X, then it associates with every element 

x € X exactly one element y € Y, such that x R y; this unique y will be denoted 
by the symbol Rx. 

The number of elements of a given set X i.e. its cardinal number or power, 
will be denoted by card (X). There are infinite (containing infinitely many 
elements) and finite sets. The set of all natural numbers is infinite. The 
cardinal number of the set of all natural numbers is denoted by the symbol 
No. Hence the inequality card (X) < No means that the set X is always finite. 


(b) The specifically linguistic notions 
This group of notions embrace primitive i.e. in our system undefined as well 
as defined notions. The specifically linguistic terms and symbols will denote 
here various language objects, sets, and relations. In justification of the choice 
of specifically linguistic notions, especially primitive ones, for the theory Ben. 
the subsequent introductory remarks should be put forward. 

The system-oriented approach to language has helped structural linguists 
to overcome the atomistic bias of neogrammarians while leading to the 
replacement of the history of isolated language facts by the history of language 
systems. (Cf. Jakobson 1931:247—67, 1962:1—2; van Ginneken 1956:74—81; 
Milewski 1957:120—36). From this point onwards the implementation of this 
theoretical framework has been attempted by appropriate linguistic practice 
in dealing with diachronic development of languages. 

Under language system S we understand a set of language objects Z, and 
relations defined on this set: 


2.187 Ri, R5, dës Rp? 


At the phonetic-phonological level we shall operate with phonic systems which 
are composed either of the set of individual sounds (phones) or the set of 
classes of sounds and respective relations defined on these sets. 

Sound change or mutation will be conceived of here as a relation Mt con- 
necting certain classes of phones of one phonic system S; with respective 
classes of phones of another phonic system S; while genetic relationship 
between S, and S; will be assumed. Before introducing the relation Mt which 
belongs to the set of our primitive notions we ought firstly to occupy our- 
selves with certain articulatory phonetic systems which are relevant for the 
theory Gu. 

Speech sounds or phones are the result of simultaneous movements perfor- 
med by articulatory organs which may be subdivided into supraglottal, 
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subglottal, and glottal ones. The synergy of these three main articulatory sub- 
systems is responsible for the articulatory and acoustic diversity of speech 
sounds. 

The set of all phones, past and future, produced by all members of all 
speech communities will be denoted by the symbol Fon. Thus the set Fon 
contains all human speech sounds. It should be obvious that the elements of 
Fon are individual objects. At a given period of time only a subset of Fon is 
available for a particular speech community. The subset of Fon available for 
a given speech community will be signified with an appropriate index, for 
instance, Fonprg, Fonpc denote the set of phones of Proto-Indo-European 
and Proto-Germanic, respectively. Thus: 


22 card (Fon) < Xo 
23 Fonprp C Fon 
24 Fonpg; C Fon 


For the sake of our subsequent considerations let us now assume that we 
have at our disposal a sample of phones which fulfill certain requirements 
and so may be regarded as sufficiently representative of Fon. If articulatory 
or acoustic analysis could be refined to a great extent, it would be found that 
no two phones produced by one or two speakers could have exactly the same 
parameters in all respects; they would differ at least in one respect from each 
other. But nevertheless hearers of a given speech community neglect certain 
differences between sounds as undistinguishable by ear from each other. The re- 
lation which binds such two-undistinguishable phones will be called homophony 
and denoted by the symbol Hph. In the last resort this relation is based on 
certain properties of the auditory apparatus as well as on certain functions 
acquired by phones in a given language. 

The relation Hph will be defined on the set Fon. Native speakers are sup- 
posed to know, at least subconsciously, the relation Hph as well as other 
relations valid in their language. Successful language communication presup- 
poses compliance with the relational structure imposed upon the phonic 
substance of a language. 

The relation Hph divides the set Fon into equivalence classes called here 
allophones. The family of Hph-equivalence classes in Fon may be denoted by 
the symbol Fon/Hph and defined formally thus: 


2.5 Fon/Hph = (X: V [y € Fon ^A (&€X +x € Fon A x Hphy)] } 
x 


In order to avoid the complex symbol Fon/Hph we will introduce the symbol 
FON: 
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2.6 FON Fon/Hph 
2.7 FON € clsf (Fon) 


The sets of allophones may be further classified. Not all of these classifica- 
tions will, however, be interesting for our purposes because we orient here 
ourselves, above all, on the processes of fortition-lenition. Keeping this in 
mind we will utilize certain articulatory dimensions as a basis for classifying 
allophones. 

The articulation of speech sounds requires some amount of muscular 
energy in order to put the speech organs into motion. This energy may be 
distributed in different way along various dimensions in the sub-, supra-, and 
glottal systems during the articulation of particular sounds. We shall pay less 
attention to the articulatory energy expended in the glottal system because 
the acoustic effects of vocal cords depend on the distribution of energy in the 
sub- and supraglottal systems. The information on the distribution of articu- 
latory energy should be drawn from experimental findings which sometimes 
are, however, ambiguous. 

Thus the differences in the distribution of articulatory energy may serve as 
criteria for the articulatory classification of allophones. The articulatory space 
has various dimensions. For our purposes we will avail ourselves of four- 
dimensional articulatory space. This means that every allophone may be 
characterized with regard to four dimensions such as: 

(i) the force of supraglottal aperture; 

(ii) the force of sub- and supraglottal air pressure; 
(iii) the mass of the movable supraglottal articulatory organ; 
(iv) the duration in time. 

The differences in the distribution of articulatory energy along these four 
dimensions will be reflected in the following four relations: Sap, ina , Sma, 
Sr, which belong to our primitive notions and which we are going to deal 
with subsequently. These relations will be defined on the set FON which 
contains all allophones of all languages. 

The system 

28.54,” FON, Sp S S QE) 


ma 


will be called articulatory structural phonetics. 


The relation of force of supraglottal aperture 

The relation &,, which reflects on the expenditure of energy required of 
supraglottal organs to maintain the desired degree of aperture, will be called 
the relation of force of the supraglottal aperture. The formula X &,, Y reads: 
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the allophone X has a not greater (i.e. less than or equal to) degree of supra- 
glottal aperture that the allophone Y. Taking recourse to Latin this formula 
can be read as follows: an allophone X is non fortior apertione quam an 
allophone Y. In fact both readings are only short cuts for saying that phones 
in X have a not greater degree of supraglottal aperture than phones in Y. But 
even this formulation is a bit unprecise, because in establishing the relation 
Sap» we ought to take into account the minimum and maximum value of 
supraglottal aperture the phones of X may acquire on the one hand, and the 
minimum and maximum value of supraglottal aperture available for the 
phones of Y on the other. And now if the minimum restricted to X is not 
greater than the minimum restricted to Y and the maxima behave in the same 
way then X bears the relation &,, to Y. A similar guiding principle will be 
implicit in formulating the relation €,,, and &,. In real language communi- 
cation it may happen that a phone in X even has a greater supraglottal aperture 
than a phone in Y. But this will have no bearing on the relation &,,,. 

The relation San has the following properties: 


29 Se C FON? 

2.10 Sepon X Sap X) 

241 $ PA ga VAY Ky ZX Se Z) 
2.12 £ZkoN Feron LU Sap Y V Y Sap X) 


Having the relation < ip enables us to define two other relations, i.e. = ap and 
< ib 


215 X9, YOK ea TNR GI 
Two allophones X and Y are in relation = äp if and only if they display an 


equal degree of supraglottal aperture. The relation = ap iS an equivalence 
relation: 


2.14 = ap € equ 
The family of =,p equivalence classes in FON will be denoted by FON/=,,. 
The set FON/-,, contains such classes as: stops, affricates, spirants, nasals, 


liquids. 


245 Xa VERS VAY <y X) 
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The allophone X has the relation <, to the allophone Y if and only if the 
degree of supraglottal aperture of X is less than that of Y; or in other words 
X is lenior apertione quam Y and Y is fortior apertione quam X. 

With the purpose of arranging the elements of FON/=,, linearly, we intro- 
duce the relation < „p: 


d D = PL pet E 
eb 2 
2.7 X, C (FON/=,,) 


The relation < „p is an ordering of the set FON/-,,,. It is antisymmetric, 
transitive and connected, i.e. it satisfies the following conditions: 


O 4 4, A142 €FON/2, ^ A, #42 ^ Ay X 4a >~ 
(A2 a, 41)] 

() AAA, Ar 42, 43 E FONG A A1 X gp 42 ^ Ar X s > 
A, < p43) 


(iii) Pn (41, 4; € FON/=,,\ Ai #Az > A1 X, As V Ar X, A1) 


Hence the relation < „p arranges all elements of FON/=,, in a row. The graph 
of the relation < „p has, among others, the following content: 


[k] [x] 
[t] [c] [9] 
[p] [f] 
[g] [gh] [v] [n] [1] 
[d] [dh] [3] [5] [n] [r] 
[b] [bh] # [m] 

S 


d 


From the finiteness of the set FON (card (FON) <q) follows the theorem 
concerning the least and the greatest element, respectively. 


— 


d " z 
2.18 V [A E FON/=p^ A (BEFON/=,,\ A *B^ A < pB) ] 


2.19 f [A E FON/=,, ^ A (B e FON/=, A A+B>B < pA) ] 
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Between any two elements of two different columns of the above graph holds 
the relation <_,, while between any two elements of the same column holds 
the relation =,,, and finally between any more left and any more right 
column holds the relation < ap- All the allophones of one column, i.e. the 
elements of a class A; € FON/-,, should be thought of as if located at one 
point. 

There are extreme elements with respect to the relation «,, , i.e. the 
minimal ones for which there is no element with a lesser degree of supraglottal 
aperture, and the maximal ones for which there is no element with a greater 
degree of supraglottal aperture. 


2.20 Y (X € FON^ P [Y € FON > ~ (Y <p X)]) 


221 Y (X € FON A^ $ [Y E FON >~ (X €, Y)]) 


The relation of sub- and supraglottal air pressure 

This relation will be denoted by the symbol «7$. It binds two allophones 
X and Y such that in X the subglottal pressure is higher than the supraglottal 
one, while in Y the supraglottal pressure equals the subglottal one; in other 
words X is voiced and Y is voiceless. 


The properties of the relation <P are characterized by the following 
axioms: 


2 
2.22 «3 C FON 


223-A -(X«? 
XEFON (x s *) 


2.24 xem Y-y Z«$ X) 
225 cy IC Y SO EE zy 


226 (ev yy ye 


e in 
XCFON Y€FON 
From 2.24 and 2.25 follows obviously the theorem: 

2.21 s > ive Yar X] 


From 2.23—2.26 follows the theorem: 
2,28 XY [X «Sj PS MSIE en Y)] 
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In terms of the relation CS? the set of all voiced allophones (SNR) and the 
set of all voiceless allophones (SRD) can be defined: 


2.29 SNR= {X: CU <S Y)} 
2.30 SRD= {Y: YU Y) 
2.31 SNR- D' «7 
2.32 SRD- Q'«7 


The relation which connects two voiced allophones or two voiceless ones 
will be denoted by the symbol ^T. 


233 X=% Y e (X, Y € SNR) v (X, Y € SRD) 
2.34 hie? Ver 
From the definition 2.34 follows that the relation S, connects: 


(i) a voiced and a voiceless allophone; 
(ii) two voiced allophones; 
(iii) two voiceless allophones. 


From the set <Ẹ are excluded only such pairs the predecessor of which is a 
voiceless allophone and the successor a voiced allophone. 


The relation of force of supraglottal closure 
This relation will be denoted by <,, and defined in the following way: 


2.35 X <a Wës (Y «,,X) V [(X 24, Y) ^ (X Ze Y)] 
The relation €, is not simply the converse of relation <,, because two 
allophones may have the same degree of aperture but different degree of 
closure, for instance, ([b] , [p € ze ^ ([6]. [PP za 

23060 755 


237 X-4Y e X =p YNA=,Y 
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The relation of mass of a supraglottal movable organ 

For denotation of this relation the symbol Sma will be used. Two allo- 
phones X and Y are in relation &,,, if the mass of the organ involved in the 
articulation of X is not greater than the mass of the organ engaged in the 
articulation of Y; or in other words the allophone X is non fortior pondere 
organi quam the allophone Y. It is evident that the relation S,,, mirrors the 
expenditure of energy needed to put a given organ into motion. The greater 
the mass of the organ the more energy will be expended. The properties dis- 
played by the relation S,,, are similar to those of the relation Sap: 


238 Spa C FON? 


AN 
239 feton A Sma X) 


AAN , 
E s YA YS LOTES LL 7) 


24 (X Sma YV Y Spa X) 


a 
X€ FON YEFON 


The relations = ia and Sng can be defined in terms of the relation Sma- 


242 X= na Y 2X Sma YAY Sma X 


243 = 4S equ 


m 


The family of =, ,-equivalence classes in FON will be denoted by the symbol 
FON/-,, ,. This set contains, among other members, the following classes: 
labials, apicals, frontals, dorsals, laryngeals. 

244 X €, Y $^ Sma YA~(Y<,,, X) 
In order to arrange the elements of FON/=,,,, linearly we have to define the 


relation < ee 


2 N 
245 A < ma BA, BE FOND A SEA FERA Sma Y) 
246 < na C (FON/2, 


The relation ~,,,, is an ordering of the set FON/=,„, because it is anti- 
symmetric, transitive and connected. |t arranges all elements of FON/=,,,, in 
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[] [t] [p] [k] 
[h] [d] [b] [g] 


[0] [y] [xl 
[5] [8] [v] 
[n] [m] [n] 
H 
D 


There exist the least and the greatest elements of the set FONJ/-,,,. 
247 4 [A E€ bONk ^ A (BC FON|/-,, A AB A <q B) 


248 \ [A € FON/=ma ^ 8 (B € FON/=ma A A#B>B < maA) 


There are minimal as well as maximal elements as regards the relation <,,,,: 
249 Y {XE FONA $ [Y C FON >~ (Y <ma X)]} 


2.50 Y (X € FON ^ $ [Y FON >~ (X <ma Y)]) 


The relation of duration in time 

To denote this relation the symbol &, will be chosen. Two allophones 
X and Y are in relation &, if the duration in time of X is not longer than 
that of Y; putting it differently, allophone X is non fortior tempore quam 
allophone Y. The relation &, has similar properties to those of the relations 


Sap and Sys. 


2.5] <, C FON? 

2.52 YCEON (X «, X) 

253 DÄ YAY&,ZoX&,Z) 
254 Yeon Yeron XS Y V Y € X) 


In terms of the relation &, we can define the relation 7, and « 


255 X=, YoX« YAY«X 
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2.56 =, Eequ 


25] XX, Y eX&, YN - (Y<, X) 


The relation of the force of subglottal articulation 
The relation now in question will be denoted by S,, and defined as 
follows: 


258 X<y Ye X, YVX Sp Y 


According to definition 2.58 the relation S holds between two allophones 
X and Y such that the subglottal energy expenditure displayed by X is not 
greater than the subglottal energy expended by Y. It is also evident from the 
definition that this energy is intimately connected with supraglottal aperture 
as well as with the sub- and supraglottal air pressure. Needless to say, a 
greater amount of energy expended in the subglottal system will be correlated 
with a higher subglottal air pressure. 

The properties of the relation S,, emerge from the following theorems: 


2.59 (i) «, C FON? 
G) Feron A Sa JD 
(iit) VV UU sa YAY <, Z2X&, Z) 


(v) Seck Yeron U S» Y V Y <a X) 

In terms of the relation S, , the relations =, and < can be introduced. 
2.60 X7, Y CZ S» YAY&,X 
2.61 =,, €equ 


2.62 Xy Y o X&, Y ^ (Y Sa X) 
RE, Yoxe VUE Y 


As can be inferred from 2.63 the more open allophones expend a higher 
amount of energy in the subglottal system than the more closed ones do; and 
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analogously voiceless allophones have a higher energy expenditure in the 
subglottal system than the voiced ones. 

The linear order of the elements in FON/=,, can be established on the 
basis of the relation <,,. 


a dd Ne 
2.65 <y C (FOM/=,,) 
Being antisymmetric, transitive and connected the relation ~,, is an ordering 


of the set FON/=,, arranging all elements of this set in a row. The graph of 
the relation <,, may have the following content: 


[b] [bh] [B] [m] jy [pl [p] II tm) qu 
[a] [dh] [5] [5] [e] p; [Uu [e] Wi [wm wu 
S S 


There exist the least and the greatest elements of the set FON/=,, . 
2.66 7 [4 €FON/=y, ^ A(BEFON/=, ^ ABA Za B)] 
2.67 4 [A E FON/= ^ 2 (B€ FON/=,,\ A B B Xy, AN 
There are minimal and maximal elements with respect to the relation <,,. 
2.68 H {X € FON A $ [Y EFON >~ (Y <,, X)]) 


269 Y (X € FON^ $ [Y€ FON ^ — (X sien Y)]) 


The lenis/fortis relation 

Two allophones X, Y are in the relation lenis/fortis, in symbols X LF Y, 
if and only if the articulation of Y requires more energy than the articulation 
of X at least in one articulatory dimension, i.e. if Y is fortior quam X and X 
is lenior quam Y with respect to at least one of the following articulatory 
features: force of supraglottal aperture, force of sub- and supraglottal air 
pressure, mass of articulator, duration in time, force of supraglottal closure, 
and force of subglottal articulation. Formally: 


270 XLF Y + X, Y E€ FONA (X san YVX <P FV E ze TV ESA 
YV I VXE e 
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And the fortis/lenis relation will be defined as follows: 


27] XFLYeYLFX 
2.72 LF C FON? 
2.73 FL C FON? 
274 LFO FL zé 


The axiom 2.74 accounts for the fact that two allophones X, Y may be bound 
by the relation LF in one articulatory dimension and the relation FL in 
another. 


Example: 
(pl, [fD€ LF ^ FL 
Proof: (i) [p] <a [f] ^ Ip] Sy Itl 
[p] LF [f] 
Gi) [f] <u [pl 
[p] FL [f] 


There are extreme elements as regards the relation LF, i.e. minimal element 
for which there is no weaker one, and maximal element for which there is no 
stronger one. Formally: 


275 Y (Y € FON ^ ô [YE FON ^ — (X LE Y)]) 
2.76 X (X €FON^ 2 Y € FON» ~(X FLY)]) 


It is implicit in the formulae 2.75 and 2.76 that having an allophone X which 
is not a maximal (minimal) element, we can produce a stronger (weaker) 
allophone Y by increasing (decreasing) appropriately the articulatory energy 
at least in one dimension while articulating the phones of Y. 

Taking the above discussion further, we arrive at fundamental hypothesis 
that there are no extreme allophones with respect to all relations. Thus there 
is neither an absolute lenis nor an absolute fortis. 


a ^ p 
ee EE 


AGYAR T) 
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m ^ 
298 ron e SANT SAINTS UA 


Y<, XAY«, X) 


The second fundamental hypothesis which could be obtained is that there 
exist no two different allophones in one language which would be equal in 
all articulatory dimensions. 


M V a = Sp u 
2.79 X € FON, yeron, H * Y^ X pl NAS, YAXE IA 
X=, YA...) 


The relation of diachronic mutation 

Passing now to the relation of diachronic mutation or diachronic change, 
denoted by the symbol Mt, we shall concentrate upon the objects, sets and 
relations of two genetically related languages. Consequently in the set FON 
two subsets will be distinguished, FON, and FON,, which contain allophones 
of a protoJanguage and a descendant language, respectively. The impact of 
fortition-lenition manifests itself most evidently within the consonants and 
therefore we will restrict our investigation to the consonantal allophones. 


2.80 FON, C FON 
2.81 FON; C FON 
The subsets in question are disjoint: 


2.82 FON, n FON, - ó 


In order to come closer to the notion of relation Mt let us consider the 
following statements: 


(i) PIE b changed to PG p; 
(ii) PIE allophone [b] changed to PG allophone [p] ; 
(ii) PIE phoneme /b/ changed to PG phoneme /p/. 


In our approach the allophones are treated as classes of individual homophonic 
sounds (phones), and phonemes as classes of allophones. Whether an element 
belongs to a given class depends, of course, on the fulfillment of the appro- 
priate requirements. Neither phones nor allophones nor phonemes of one 
language system can be changed to phones, allophones and phonemes, respec- 
tively, of another genetically related language system. A phone which is an 
individual object and exists only in the moment of speaking, cannot be 
changed to another phone because after this moment it escapes into the 
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unrecoverable past (Batóg 1967:30). Consequently a phone cannot be pro- 
duced once again, much less changed to another phone. 

From such a point of view, the above statements (i) — (iii) if taken lite- 
rally, would be absurd. They make more sense only under the condition that 
change or shift is understood as a relation holding between two respective 
allophones or phonemes of two genetically related languages (or two evolu- 
tional stages of the same language). Thus the domain of the relation Mt could 
be, for instance, FON pjg and its converse domain FOR. 

There arise, however serious obstacles in attempting to establish the 
relation Mt between two allophones or two phonemes of two languages. It 
may be very often easily pointed out that relation Mt does affect only certain 
subsets of an allophone or phoneme of the languages in question. 

Computing the field of relation Mt tacitly implies the knowledge of a 
relation Etm sui generis which holds between etymologically related classes 
of meaningful segments (such as allomorphs, morphemes, allolexes, lexemes) 
of two languages. Thus before stating that e.g. PIE *p bears the relation Mt 
to PG *f one must have at his disposal the field of relation Etm, i.e. two sets 
of etymologically related words or other meaningful segments, e.g.: 


PIE poter — PG  fapér “father” 
PIE pisko- — PG  fiska- “fish” 
PIE por- -— PG Tor, "eo" 


Thus the relation Mt emerges on the basis of relation Etm which we are not 
going, however, to deal with here. In order to compute C'Mt we need a great 
deal of linguistic experience, or in other words the results of historical- 
comparative study. Empirical research is thus a decisive factor in computing 
appropriately C'Mt after having established C‘Etm.’ 

Scanning comparative material, it can easily be shown that there exist such 
subsets of phones in allophones of a given language which do not go back to 
any subsets of phones in allophones of its proto-language, i.e. these subsets 
of phones cannot be linked by the relation Mt (cf. English words such as 
form, graph which do not originate from PG). 

Consequently the relation Mt cannot hold between allophones. It could 
do so only under the condition that all meaningful segments of the proto- 
language had been preserved in the descendant language, and moreover, that 
the latter would not possess any loanwords. It is obvious that such cases are 
rather hypothetical. 

If it is impossible to define the relation Mt either on the set of allophones 
or on the set of phonemes of two respective languages, we are bound to take 
recourse to other solutions. If the relation Mt presupposes the relation Etm 
which connects certain classes of etymologically related meaningful segments, 
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then the relation Mt should connect certain classes of etymologically related 
phones which make up these segments. And the classes of phones in question 
should be set up taking into account their function within meaningful segments, 
e.g. morphs, or lexes. Let us limit our considerations to morphs only and arrive 
at the notion of the allomorphone. 

The set of all concrete morphs of a given language will be denoted by 
Moar, Particular morphs are individual objects? . The set Mor, may be classi- 
fied into allomorphs, i.e. classes containing all homophonic and homosignifi- 
cative morphs. The set of all allomorphs will be denoted by the symbol MOR,. 


Examples of allomorphs: 


Polish: [rek-],  [rec-], [ret-], [ra£-] 
English: [am], [is], [are], [be], [been] 


The set MOR, is in its turn classifiable into morphemes which are classes 
of homomorphemic allomorphs. Thus the above four Polish allomorphs 
belong to the same morpheme /rek-/ and similarly all English five allomorphs 
are contained in the morpheme /be/. Because of the fact that suppletive or 
quasi-suppletive allomorphs may belong to a given morpheme it is advisable 
to define the relation Etm on the set of related allomorphs of two languages 
rather than on morphemes. 

Having arrived at the set MOR, which contained all allomorphs of a given 
language we can now introduce the notion of allomorphone, which is especially 
useful for our further discussion. Let us consider to this end two Polish 
allomorphs, X = [rek-] and Y = [rec-]. The symbols [rek-] and [rec-] 
denote sets of homophonic and homosignificative morphs, respectively: 


[rek-] = Jet, rek-2,..., rek-,] 
[rec-] = {rec-ı , rec-z, ..., FEC- } 


An allomorphone has been conceived of as a set of all homophonic and homo- 
occurential phones which constitute the morphs contained in the same allo- 
morph. According to this formulation the allomorphone X' will comprise all 
r-phones occurring in the initial position of rek-morphs: 

x’ = fr4,r-z ^ e Ce 
And similarly 

Y' a {2-1 ;7€72 5 enen €.) 

U' - (LE, . Kr ag *,] 
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It should be obvious that all phones occurring in the initial position of rec- 
morphs do not belong to X' but are members of a different allomorphone 
Z'; and Z'N X' = $. 1f we denote by Fon, y the set of all phones occurring 
in the morphs which are clements of an allomorph X then X'C Fon [rek- 1 
Y' C Fon, ek 1. etc. We state also that X' C [r] and [r] € FONpor.- 

The set of all allomorphones of a given language will be denoted by MRF;. 
Particular allomorphones could be put into ( ) and subscript indexes indi- 
cating allomorphs in question attached, e.g. (P) por-} € MRF pig. For the 
sake of simplification the subscript indexes could be omitted if there would 
be no reason for misunderstanding. 

As can be easily inferred the set MRF; is included in the set of all subsets 
in Fon;: 


2.83 MRF, C P (Fon,) 


There is a relation connecting an allomorphone X with an appropriate 
allophone Y, which will be defined in the following way: 


2.84 X Pa OMERA T EFON AAE Y 


Moreover we state that 


2.85 D [XEMRF, > Y (Y € FON, Aq cy] 


Hence ® is a function (i.c. DE fnc) defined on the set MRF, since for every 
X in MRF, there is exactly one Y such that X Y; this unique Y will be 
denoted by the symbol dk. 


2.86 4X -GY) (X 6 Y) 
2.87 4: MRF, > FON, 


The relation Mt will hold between two etymologically related allomor- 
phones, i.e. those which presuppose the existence of a pair of allomorphs 
linked by Etm. Therefore in the set MRF, should be distinguished a set MRFet; 
which will contain only such allomorphones for which there exist etymologi- 
cally related counterparts in MRF,. 


2.88 MRFet, C MRF, 


The relation Mt is a function which maps a set MRFet, onto a set MRFet,, 
formally: 


2.89 Mt: MRFet, ^ MRFet, 


and fulfills the conditions: 
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; Am V 
() XEMRFet; YEMRFet, H Mt Y) 
on A FR = 


Thus following our notational convention we are entitled to use the symbol 
Mt'X to denote this unique Y for which X Mt Y. 


290 Mt C MRFet, X MRFet, 
291 D'Mt- MRFet, AG’Mt = MRFet, 


Summing up, it can be said that the relation Mt is a set of pairs (X, Y) 
the predecessor of which belongs to MRFet; and the successor belongs to 
MRFet;. 


Examples: 


BD pre t por-j> V?pG[far-]? € Mt 


(pre {korio-\> “PG [harja-]? € Mt 


The above considerations point to the importance of morphonic and lexo- 
phonic systems for the analysis of mutation processes. And needless to say, 
a deeper analysis of the function of phones within allomorphs and allolexes 
would be desired. In the historical process lexes may become morphs and 
vice versa. Further on a notation of zero allomorphone is indispensable. 


The system 
2.92 Sfm = MRFet; MRFet,, Mt) 
will be called the algebra of phonic mutation. 


The fortition and lenition relationships 

Now we are going to present the two most important definitions in our 
svstem. The first introduces the symbol Frt for the relation of fortition and 
the second introduces the symbol Len for the relation of lenition. 


2.93 Frt = (X, Y: XC MRFet; A Y € MRFet; A X Mt Y ^ $'XLF OY} 
2.94 Len= (X, Y: XEMRFet, ^ Y € MRFet, A X Mt Y^ $^ X FL Y} 


For the sake of visual illustration of the above definitions let us avail our- 
selves of the graph A (for fortition) and graph B (for lenition): 
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xX LF BY ‘xX FL $ 
u 9 e o 
U lu U U 
Frt 1 Len M 
Mt Y X Mt 
Graph A Graph B 


Thus two allomorphones X, Y bear the relation Frt if and only if they are in 
relation Mt and their respective allophones $'X and ‘Y are in relation LF, 

i.e. ^X is lenis and &*Y is fortis. The definition of lenition is formulated in 

a similar way. 


295 Frt C Mt 
2.96 Len C Mt 


According to definitions 2.93 and 2.94 fortition and lenition are diachronic 
relations because both are contained in Mt. In the face of 2.74 (LF A FL 7 4) 
it may happen that a given pair (X, Y) which belongs to Mt may belong to 

Frt N Len making it impossible to decide whether it is a result of fortition 

or lenition. This non-decidability grows out of the fact, and plenty of corro- 
borating examples may be found in various languages, that in the process of 
mutation fortition may operate in one articulatory dimension, while lenition 
may operate in another. Such a phenomenon confirms the intuition of forti- 
tion and lenition as being two poles of the same process. In order to see clearly 
which dimension is affected by fortition and which by lenition it seems reas- 
onable to define the relation Frt as well as Len with regard to the particular 
articulatory dimensions distinguished above. Thus instead of having one 
relation Frt we will arrive at six different relations of fortition and six relations 
of lenition. 


297 Frt = (X, Y: XCMRFet, AY C MRFet, A X Mt YA X <,, PY} 
298 Frt,, = (X, Y: XEMRFet, ^ YEMRFet, A XMt Y ^ PX <y PY} 
299 Frt,, sp = (X, Y:X €MRFet; ^ YEMRFet, A XMtY ^ AN «3? pY} 
2.100 Frt,,, = (X, Y: XEMRFet, ^ YEMRFet, A XMt Y A 'X <ma PY} 
2.101 Frt, = (X, Y: XC MRFet; ^ YEMRFet, AX MtY ^ X<, $Y} 
2.102 Frt = (X, Y: XCMRFet; A YCMRFet; ^ XMtY AAT €, PY} 


2.103 Erti C Frt 
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2.104 
2.105 
2.106 
2.107 
2.108 
2.109 


2.110 


2411 


2.112 
2.113 
2.114 
2.115 
2.116 
2.117 
2.118 
2.119 
2.120 


Eet, C Frt 


Frt 


DUE C Frt 


Ft, C Fit 

Frt, C Frt 

Frt,, C Frt 

Len, = (X, Y: XEMRFet, AYEMRFet; AX MtY ^ AN X} 
Leny = (X, Y: XCMRFet; ^ Y€MRFet; ^ XMtY ^ $Y <y $X} 
Len, , sp = (X, Y: XEMRFet, AY €MRFet; AX Mt Y ^ &'Y <$ 
ox} 

Len,,, = (X, Y: XCMRFet; A Y EMRFet; ^ XMtYA Y <ma BX} 
Len, = (X, Y: XC MRFet; A YEMRFet, A XMt YA @Y<, Il 
Len, = (X, Y: XCMRFet; ^ YCMRFet;^ XMtYA®Y<,®X} 
Len,, C Len 

Len,, C Len 

Len, sp © Len 

Len,,, C Len 

Len, C Len 


Len, C Len 


H 


The following theorems show the interdependences between Frt and Len. 


2.121 


2.122 


“ons 
XY (X Frt,, Y > Y Lens X) 


in 
XY (X Frt 


sp, Sb IF Len,,, sb X) 


2.123 CE Fitz. Y > Y Lenna X) 


2.124 


XY (X Frt, Y ^ Y Len, X) 
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2.125 (X Frty, Y ^ Y Leng, X) 


The system 
2.126 Spp = «MRFet;, MRFet,, Frt, Len) 


will be called the algebra of fortition-lenition. 


3. Axioms of fortition-lenition 

The axioms of our system may be subdivided into two groups: general and 
language-specific. The former applying to any two languages related by 
fortition-lenition reflect the panglottal tendencies of these processes. The 
latter being valid only for the two chosen languages appropriately restrict the 
action space of the general axioms. 

In the axioms, besides the primitive notations, the defined ones will also 
appear. The axioms will characterize more precisely these notions. The com- 
plete list of axioms relevant to fortition-lenition will, however, be not given 
here because the theory developed in this paper centers only on some aspects 
of fortition-lenition. 

General axioms 

Al 2 ^ ([X, YEMRFet, Aë. Zu ^Y (Z €MRFet, ^ Y Frt,, Z)] > 
> tj (UEMRFet, ^ X Frt,, U)} 

A2 A ([X, Y EMRFet; ^ OX <ma BY ^ y (ZEMRFet, ^ Y Frt,, Z))^ 
> y (U€MRFet; ^ X Frt U)} 

A3 ? ? ([X, Y EMRFet; ^ OX <p ‘Y ^Y (Z €MRFet; A Y Frt,, Z)] > 
> y (UEMRFet, ^ X Frt,, U)) 

A4 x V {[X, YEMRFet,; ^ &'X <, $Y AY (ZEMRFet, AYFrt, Z)] > 


Sp „U €MRFet, ^ X Frt,, U)} 
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AS AN {[X, YEMRFet, A DX €, PY ^ Y (Z E MRFet; AX Lens, ail 
> Y(UEMRFEL A Y Len, sp UU 


A6 (X Frt,, Y > PY <y dX) 


PS N 
XEMRFet, YEMRFet, 
Now we shall try to explain the intuitive sense of the above axioms: 


Axiom Al expresses the idea that if the process of fortition in the dimension 
of supraglottal aperture affects voiceless consonants, then the process of 
fortition in the dimension of supraglottal closure affects voiced consonants as 
well. As a matter of fact this axiom applies only to stops and therefore its 
range should be appropriately restricted. Axiom A1 renders the idea of a 
greater susceptibility of voiced consonants in comparison to that of voiceless 
ones with regard to the fortition process. The content of this axiom may be 
illustrated in the following graph: 


uA E Ee 
ox "4 i — LN Kai | 
| | 
l 
IU IZ 
e — —— mm mm mm mm eem — "— — "— — e —— ro mt d: er e — — — 
ze Frt ci f. 
"A o 
X Y 


Axiom A2 states that the process of fortition in the dimension of supra- 
glottal aperture does not skip the elements of ordering < „a. The fortition 
of a consonant articulated with a speech organ having greater mass presupposes 
the fortition of an appropriate consonant articulated with an organ of smaller 
mass. Thus from the fact of fortition of dorsal (back tongue) consonants may 
be inferred the previous fortition of labials and apico-frontals. The content of 
this axiom may be shown in the graph as follows: 
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Axiom A3 states that the process of fortition in the dimension of supra- 
glottal aperture does not skip the elements of ordering < ap: lf a more open 
consonant is reinforced than a more closed consonant must have been rein- 
forced previously. It follows from this statement that fortition of spirants 
presupposes fortition of affricates and stops. The graph below should facili- 
tate the understanding of this axiom. 





MEER M ME M Cd ' 
P EN 
AN ^ i ap 9v, 
i 
l | 
ICM LI Le as, HA 
^ 
,^« Fita Fri, 
oa o 
X Y 


Axiom A4 renders the idea that the fortition process in the dimension of 
supraglottal aperture which has affected longer consonants must have affected 
also shorter consonants. Thus shorter consonants are more susceptible to 
fortition than the longer consonants. For the sake of illustration of this axiom 
the following graph is utilized. 





Axiom AS concerns the process of lenition, i.e. in this case sonorisation. 
It follows from it that sonorisation of more closed consonants presupposes 
sonorisation of more open ones. Thus the latter are more susceptible to this 
process than the former are. In other words the voicing of voiceless stops 
indicates that the voicing of affricates and spirants has already happened. 
The graph at the top of the following page aims at illustrating the content 
of A5. 
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GAT USED TUAE ML 
^4 | vf t 
: v d I ; Be | 
® Xz | ap $ Wa | 
| ! 
| ee Oe: SERRE iU 
Le 
^^ Len,, sb p sb x 
ek o 
A Y 


Axiom A6 states a general interdependence between two allomorphones X 
and Y being in relation Frt,, and the allophones in which X and Y are in- 
cluded. Thus the fortition in the dimension of supraglottal aperture, X Fit, Y, 
always presupposes that appropriate allophones ®‘Y and ®‘X are in the rela- 
tion €, ie. BY <y E This may be represented in the following graph: 








xX ci = di Y 
o eo 
| a 
X Fr y 

Language-specific axioms 


If we want to speak of fortition-lenition in two concrete languages then 
we have to introduce constant symbols in the theory 0 .,,. These symbols 
will denote certain objects distinguished in the model of this theory. In our 
system the set of the objects distinguished will contain the allophones of the 
languages concerned. Taking into consideration the results of genetical com- 
parative linguistics, the following sets of consonantal allophones, among 
others, may be postulated for the languages we are here interested in, i.e. 
PIE, PG, PU(Proto-Uralic), FI(Finnish): 


FONp = {[p], [t], [k], feel, [b], [d], [s], [g”], [bh], [dh], [gh], [g”h], 
[s], [m], [n], [I], f], ful, 11} 

FON, {[f], [b]. Ix]. [p], [t], [k], [5], [8], fel, [s], [m], [n], [n], 11, 
[r], [w], G1} 

FON; = ([p], [t], [k], [k"], [b], [d], [g], Ier), [bh], [dh], [eh], [5]. 
[é], [s], [3], [m], [n], [n], DI, [r], Ew], 11} 


FON;; = ([pp] , [tt], [kk], [p], [t], [k], [d], [s], fh], [m], [n], [n], 1, 
[r], [v], 51} 
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Within language-specific axioms again, three groups may be distinguished. 


The axioms of the first group will refer to the relations LF and FL. The 
axioms of the second group will refer to the relation Mt. We are not going, 
however, to present all of these axioms, because they should become apparent 
from our articulatory classifications of allophones and from our knowledge 
of historical linguistics’. And finally the axioms of the third group state 


certain general dependences between allomorphones and the allophones which 


contain them. 


I 


II 


al [dl aye €T, [t] pre 
a2 [olp;g XS [pl pe 
3 [Ble S5 [Kl ee 
a4 [d] pe <5 [tl eg 
a5 [blprgX [pl ag 
a6 lel pe <ó [k] pc 
a7 [t] pre Sap [bl pc 
a8 [p]prg Sap [fl pc 
a9 [k] pre S Ix] pc 
alO [dh] p; Sap [d] pc 
all [bh] prc <ap [b] pc 


a12 [gh] pre Sap Ig] pc 


al (XC [d] ppp A Y C [tl pg ^ XMt Y) 


V V 
XEMRFetp,, YEMRFetp 


o2 (X C [b] pg ^ FC [p] pg ^X Mt Y) 


V V 
XCMRFetp; YEMRFetpo 


a3 (XC [g] px NYC [k] pg AX Mt Y) 


V V 
XE MRFetp,- YE MRFet pc 
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IIl al (X Frt Y >X <p HY) 


AN N 
XEMRFet PIE YEMRFet PG 


a2 (X Frt,, Y > OX <P OY) 


in a 


4. Fortition-lenition processes in Indo-European and Uralic 

Mutation of PIE *b *d *g to PG *p *t *k 

4.] 2 A(X EMRF et pip ^ YEMRFet pg ^ X = [b] jj, ^ EY = [p] pg A 
XMtY > (X, Y) € Fra  Frt,, Pr so) 


This theorem states a connection between a PIE allomorphone X which is 
included in the allophone [b] pz; and a PG allomorphone Y included in the 
allophone [p] pg in terms of the relation Mt and Frt. If these allomorphones 
are in relation Mt then they are also in relation Frt with regard to three 
articulatory dimensions: subglottal air pressure, force of supraglottal closure, 
and voicing-devoicing; or in other words X became reinforced within these 
three dimensions and resulted in Y. 


Proof: 
p (XEMRF py: ECK 
X= [b] PIE 
Jre MRF pc > YC EY) 


9'Y = [p] pg 

Y C [pl »c 

lb] pre, [p] p52 ze N Xa N SS (Ax.) 
(S, NaN P)cLF 

(XC [b] pg ^ Y C [pl pg ^ X Mt Y) 


V V 
X€MRFet,, YEMRFetpg 
(Ax.a2) 


(X, Y) € Frt,, NO Frt,, N Frt,, sh 
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For a better understanding of theorem 4.1 and its proof let us avail ourselves 
of the following graph: 


etx = [blur KXL PUn eg d Y= [pl ps 


U U 
! Frti;nFrt;oFrt;, sp T 
X Mt Y 


4.2 s y (X€MRFetg5,í A YEMRFetpg ^ 9'X = [d] prz APY = [t] se 


^X Mt Y ^ (X, Y) € Frt,, N Frt,,  Frt,,, sp) 
43 A QE MREet,;, ^ YEMRFetpg ^ DX = [e] pr; ^ &'Y = [k] pg 


^ X Mt Y> (X, Y) € Frt,, N Frty N Frt,, sb) 


The proofs of the theorems 4.2 and 4.3 have been omitted for obvious reasons. 
The content of theorems 4.1— 4.3 renders the intuition that the mutation of 
PIE *b *d *g to PG *p *t *k, respectively, requires: 


(i) increasing of subglottal air pressure; 
(ii) increasing of supraglottal closure; 
(iii) devoicing process. 


Mutation of PIE *p *t *k to PG *f *p *x 
44 ^ AXEMRFetp ^ YEMRFetpg ^ PX = [p] pz ^ BY = [f] pc 


^ X Mt Y ^ (X, Y) € Frt,, N Frt,, N Leny) 


Proof: 
Q(X EMRE pg > XCX) 
$'X = [p] pr: 


XC [P] pE 
A (Y EMRE, > YC&'Y) 
Y C [f] pc 
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(pl zz: [f] pg) € <s N Sp 
([f] pg» [p] pp? € Ser 

(€, N «,,) C LF 

(ol prz. [f] pg) € FL 


M V z A YCifla AXMtY) (Ax. 
X €MRFetpr; Y € MRFetgc (XC [p] p [f] pe Y) (Axa) 


(X, Y) € Frt,, N Frt,, N Leng 
The following graph serves to illustrate the above theorem and its proof: 


9°X z [Plore «o; 0. nua $'Y =[flp, 


el erg PEERS EC | IRE a MP n 
U U 


A Mt Y 
45 A A (XEMRFetpre ^ YEMRFetpg A PX = [t] pj; ^ H = [B] p 


A^XMt Y ^ (X, Y € Frty, NFrt, O Leny) 


4.6 p A (Ce MRFetpr ^ Y € MRFetp; ^ E = [k] pp. ^ ®Y = [x] pc 


AXMtY^Q,Y)€ Frt,, N Pr N Len „) 


The proofs of theorem 4.5 and 4.6 have been omitted because they follow 
the same pattern as that of theorem 4.4. 

The intuitive sense of theorems 4.4—4.6 is that the mutation of PIE 
*p *t *k to PG *f *p *x, respectively, presupposes: 


(i) increasing of subglottal air pressure; 
(ii) increasing of the force of supraglottal aperture; 
(iii) weakening of the force of supraglottal closure. 


Mutation of PIE *bh *dh *gh to PG *6 *d re 
4.7 2 7 (XEMRFetp ^ YEMRFetp, ^ X = [bh] p. ASY = [b] pg 


^ X Mt Y ^ (X, Y) € Frt,, N Frt,, N Leng) 
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Proof: 
A(X EMRF pg: —XCeX) 
PX = [bh] pr 
X C [bh] pre 
9 (Y € MRFE,; > Y C OY) 


SY = [b] pc 
Y C [5] pc 
[bh] pres [5] pq) € € ^ &, 
([5] pc, [bh] pg) € Sai 
(&y N Lap) C LF 


([bh] pre, [b] pg) € FL 


Y Y c ^YC Mt Y) (Ax. 
X €MRFet,;, Y EMRFetpg (XC [bh] pre [b] pg ^ X Mt Y) (Ax.) 


(X, Y) € Frt,, N Frt,,, N Leng) 


48 A AX EMRFetp A Y CMRFetp, ^ &'X = [dh] pr; A Y = [d] p; 


^ X Mt Y > (X, Y) € Frty, N Frt,, N Leng) 


49 A A (XEMRFetpr A YEMRFetpg ^ 9'X = [gh] pr; A PY = [8] pc 


^X Mt Y ^? (X, Y) € Frty, N Frt,,, N Leng) 


The proofs of theorems 4.8 and 4.9 are obvious. The intuitive sense expressed 
by theorems 4.7-4.9 is that the mutation of PIE *bh *dh *gh to PG *b *T *g 
necessitates: 


(i) increasing of supraglottal air pressure; 
(ii) increasing of the force of supraglottal aperture; 
(iii) weakening of the force of supraglottal closure. 
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Some peculiar features of fortition-lenition in PG 


440 <> m X Frt Y > X Frt 
Y cMRFet,,, FEMRFetp, H T rty Y) 


This theorem states that fortition of all three series of PIE stops to appropriate 
PG consonants always presupposed reinforcement in the dimension of sub- 
glottal air pressure. 


Proof: 


mn AN ; 
XEMRFetp,, YEMRFetp, (X Frt Y ^ PX <p DY) (Ax. al) 


D (X EMRFp > XCX) 
A (Y EMRE pg > YC Y) 


DX <, DY > X Frty, Y 


411 AN AN 
X €MRFetp Y EMRFetpg (X Frt,, Y> xX Frt,,, sb Y) 


The sense of this theorem is that the fortition of supraglottal closure in PG 
was always accompanied by a devoicing process. This applies for the shift from 
PIE *b *d *g to PG *p *t *k, respectively. 


Susceptibility to the processes of fortition-lenition in PG 


4.12 (X C [p] pg; ^ X Frt,, Y)> ^ 


as V 
X€MRFetp,, YEMRFet,. UEMRFet py, 


V 
ZEMRFetp, (UC [b] prg ^ U Frt,,Z) 


The idea expressed in this theorem is that whenever a PIE allomorphone (p? is 
reinforced in PG in the dimension of supraglottal aperture then a PIE allo- 
morphone (b) must undergo reinforcement in the dimension of supraglottal 
closure in PG as well. 


Proof: 


Let us take XCMRFetp,, such that XC [p] p then [p] pr; = PX. 
Similarly, let UC MRFet;;. be such that UC [b] pp. Then, of course, 

[b] prz = PU. Let us assume the predecessor of our theorem, i.e. there 
exists Y € MRFetp, such that X Frt,, Y. So by Al and A2 we obtain that 
there is Z € MRFetpg such that U Frt,,Z. From historical linguistics we 
know that Y C [f] pg and Z C [pl pg. 
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The graph presented below should contribute to a better understanding of the 
sense of theorem 4.12 and its proof. 


®Z=[pl,; 9'Y = fly 


-—» X= “(| 





OU = NP d 
9 


e — — dM mmm — A 





e V C 
X€MRFetyz Y EMRFetpg eer GEMRFet py. 


V UC [d] pr; ^U Frt 
ZEMRFetpg ` (lem AU Ett Z) 


4.14 ZT V XE [k AX Frt 
X€MRFet, YEMRFetpg (X€ [k] pre rta Y)? 


(UC [g] pre ^ U Frt,,Z) 


Geh € MRFet;;. 


V 
ZEMRFet po 


The proofs of theorems 4.13 and 4.14 follow the same pattern as that of 
theorem 4.12. 


Mutation of PU *p *t *k to FI *pp *tt *kk 
Instead of pp, tt, kk we shall write p:, t:, k:, respectively. 
4.15 > » XEMRFetpy ^ YEMRFet,, A ®X = [p] py ASY = [p:] Fr 


^ X Mt Y> (X, YEFrt,, N Frt,, N Frt, 
Proof: 
? (XEMRFpy > X CPX) 


X = [pl py 


X C [p] py 
pre MRF > Y C én 


OY = [p:] gj 
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rc [p:] zr 
([p] py. [P:] pp € Sa O «4 O S: 
(<o N La N<) C LF 


Y H C C [p: 
X€MRFety;; Y CMRFet;, (XC [pl py ^Y € [p:] y ^X Mt Y) 


(X, Y) € Er, N Frt,, N Frt, 


4.16 ^ \(XEMRFetpy ^ YeMRFetz; ABX= [t] py A 9'Y = [t] jy 


^ X Mt Y ^ (X, Y) € Pr," Frt,,  Frt;) 
4.17 p OO EMRFetpy ^Y€MRFety, ^ $X = [k] py AP Y= [k:] py 


AX Mt Y ^ (X, Y) € Pr, NFıt„N Frt,) 


The intuitive sense of theorems 4.15—4.17 is that for the mutation of PU 
*p *t *k to FI *pp *tt *kk, respectively, to have taken place an augmentation 
of 


(i) subglottal air pressure, 
(ii) the force of supraglottal closure, 
(iii) the duration in time 


was necessary. 

Whether the mutation of p tk to pp tt kk, respectively, is possible through 
the increase of the duration in time only without augmenting the subglottal 
air pressure and the force of supraglottal closure is a problem which should be 
clarified experimentally. This alternative seems, however, unlikely. 


The problem of PU: two series of stops 
There are various approaches to the reconstruction of the system of PU 
stops. Recapitulating it may be said that there are two solutions: 


Gi) *p Sr *k *pp *tt *kk 
G) ab *d *g *p *t *k 


In the light of the theory of fortition-lenition applied to such languages as 
Finnish and Lappish the former alternative should be excluded. In the so- 
called weak grade of consonants in Finnish developed voiced spirants which 
caused the following alternations: 
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The shift from *p *t *k to *ß *6 *y could take place in two ways only: 

(i) *p *t *k > *b *d *g» *B *5 *y 

(ii) *p *t *k > *p *à *x > *g*6 *y 

But in either case we would expect that parallel to this development also the 
weak grade of PU *s undergoes sonorisation. This, however, did not happen. 
Thus the existence of PU *p *t *K is hardly probable at least in the light of 
fortition-lenition." And consequently the assumption of PU *p *r *k (short 
series) leads to an absurdity. Theorem 


4.18 mn V (XC [t] p; ^ X Len, 


Y 
XEMRFetp,, Y CEMRFet,, 


pY AN 
SE UEMRFetp, 


V U C [s ^ ^ (U Len Z 

ZEMRFet,, | Is] py ^ ~ sp, sb) | 

cannot, of course, be proved in our system because it runs counter to axiom 
AS. 


15. Concluding remarks 


The above formal approach to the theory Bour. does not pretend to be a 
comprehensive one. Our purpose was to focus attention only on some selected 
topics of fortition-lenition, which belong to the core of the matter, and not 
to exhaust the problem. We were neither able to discuss here fortition-lenition 
phenomena within consonant clusters nor the dependence of these processes 
upon the position in word and word accent. Furthermore our analysis concer- 
ned only the change of allophonic systems without touching upon the muta- 
tion of phonological (phonemic) systems. Consequently we have given up 
here the idea of introducing the notion of phonological mutation. 
It could be argued that the formalization of the theory @ pp does not 

yield any new insights. Even if this were true the essential advantage of 
formal theory ô p jų consists in indicating which primitive notions and which 
axioms must be de facto accepted in order to prove the fundamental theorems 
concerning the fortition-lenition processes. 

: The theorems of the theory 0 pj ay be conceived of as referring to two 
things: 


(i) the device (mechanism) of fortition-lenition; 
(ii) the output of this device, i.e. the results of fortition-lenition in particular 
languages. 


The device is described in terms of a set of primitive and defined notions, a 
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set of axioms, and, of course, rules of inference. The set of axioms (AX, ei 


accounts for panglottally valid psycholinguistic laws of fortition-lenition as well 
as for language-specific limitations of these laws (cf. Milewski 1957). The rules 
of inference allow for a purely formal, i.e. mechanical computation (derivation) 
of sets of theorems based on primitive and defined notions and on axioms. 
Every such set of theorems being consequences of the axioms (Csq (Axa, u?) 
can be treated as a description of the output of the fortition-lenition device in 
a concrete language. The propositions making up such sets of theorems can 
undergo empirical verification, i.e. it can be empiricaliy decided if these 
theorems adequately describe the results of fortition-lenition processes in 
particular languages. 

The acceptance of a given set of theorems as an adequate description of 
the output of the fortition-lenition device should also involve the acceptance 
of the axioms, from which these theorems are derived, as well-founded. Thus, 
though the acceptance of axioms may be viewed as a purely conventional 
(arbitrary) matter, nevertheless these axioms are after all indirectly verifiable 
by the acceptance as adequate of the particular sets of their consequences. 


Notes 


1. I would like to express my warmest thanks to Prof. Dr Tadeusz Batóg (Institute of 
Mathematics, Adam Mickiewicz University), to Dr Jerzy Pogonowski (Institute of 
Linguistics, Adam Mickiewicz University) and to Dr Tadeusz Zgötka (Institute of 
Philosophy, Adam Mickiewicz University) for kindly reading the manuscript and mak- 
ing valuable suggestions and pertinent improvements. The formal slips and other incon- 
sequences in this paper should be blamed on me for not always following their advice. 

2. Instead of these terms there could also be used reinforcement-weakening. But in 
order to emphasize close connection of the processes at issue to the opposition fortis 
vs. lenis we decided the matter in favor of the terms fortition-lenition. 

. Cf. the bibliography. 

. Cf. also other publications of this author. 

. A positive attitude towards this book was expressed in the reviews by Gy. Décsy 
(Ural-Altaische Jahrbücher 42 [1970]: 221—225) and F. Grucza (Lingua Posna- 
niensis 15 [1972] : 139—143) but it called forth a negative response in the review 
by K. Bergsland (Language 47 (1971]: 954—955). The malicious critique unsupported 
by any piece of empirical evidence to the contrary, and unmotivated bias against the 
theory of fortition-lenition, pre-determined Bergsland's unscientific derisive approach 
revealing his relatively shallow methodological training, which prevented him from a 
dispassionate and competent evaluation of the theory in question. Just a regrettable 
incident transcending the borders of good taste and having a relative low probability 
of occurrence to happen in any serious field of science. 

6. Asa counterpart of the relation of homophony the relation of homoarticulation 

(=Har) could be distinguished. But the following equation would hold Hph = Har. 

7. In the present state of affairs we have given up attempting to define the relation Mt 
in terms of the relation Etm because such an approach might resemble a circulus 
vitiosus. A danger of this kind arises from the fact that the assertion of the relation 
Etm is often, although not always, based on the statement of the relation Mt. 


Cn P, LA 
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8. Asa matter of fact morphs are strings of phones, the phones being conceived of as 
individual objects. For the sake of simplification we will also treat morphs as indi- 
vidual objects. 

9. The number of the axioms of the first group can be diminished considerably by 
utilizing the relation <. The axioms of the second group can be virtually condensed 
to the axiom 


Aa ^ V V V (@Z,=XA@Z, =Y 
X€FONprp YEFONpg Z, €MRFetpyz Z, €MRFetpc 


^ Z, MtZ,) 
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XAVIER DEKEYSER 


Some considerations on voicing with special 
reference to spirants in English and Dutch: 
a diachronic-contrastive approach 


0.1 The present paper focuses on various voicing processes of spirants in 
English and Dutch along a diachronic-contrastive line. The facts of English 

are generally well-known, but are usually found scattered in many books, or 
chapters of books, and articles: this paper, then, purports to offer a system- 
atic and synthetic survey of voicing in both Old and Middle English (and to 
some extent also in Modern English). The same holds for Dutch; in addition, 
this publication in English will give the Dutch data wider currency, which I 
hope will be welcomed by those scholars who have interests in this field. 
Finally, I have tried, in a tentative way, to shed light on the process of voicing 
in general by making use of some findings of recent experimental researches. I 
have discussed this matter at some length with Dr R. Collier (Antwerpen) and 
Dr M. Debrock (Leuven), who deserve my heartfelt thanks for their expert 
assistance. My thanks are also due to Prof. Dr O. Leys (Leuven), Dr J. Wetna 
(Warsaw), and to my friend, Dr G. Tops (Antwerpen) for their advice and 
critical comment. The inaccuracies and disputable points that some may find 
in this paper are entirely my own responsibility. 


0.2 Participation in this conference on Historical Phonology was made pos- 


sible by a grant from the Belgian Ministerie van Nationale Opvoeding en 
Nederlandse Cultuur. 


1. Voicing in Old and Middle English 


1.1 Old English' 


1.1.1 The OE spirants f 0 s? were voiced if they positioned between sonorants 
the first of which had to be a stressed vowel (Luick, $639): 
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(F1) | f V 
0| > [9 if: [+ stress] ([ son] ) [+ son] 
S Z 


It follows from this that voiceless fricatives were protected if they occurred 
in clusters with other obstruents (including geminates), in contiguity to a 
word-boundary (either Anlaut or Auslaut), and after an unstressed vowel. 


1.1.2 I now give a set of examples illustrating (a) voicing and (b) protection 
of the voiceless fricative; the prosodic specification of stress invites a separate 
and somewhat more elaborate treatment. Since the above voicing rule was 
also operative in Dutch, as will be shown in § 2, modern Dutch glosses will be 
appended for the sake of a preliminary juxtaposition and comparison. 








Old English Modern English Modern Dutch gloss 
y ofen oven oven 

fife (infl.) five vijven (infl.) 

ceafor chafer (with f) kever 

geréfa reeve 

scofl shovel schoffel (with f) 

wulfas (plur.) wolves wolven (plur.) 

twelve (infl.) twelve twaalven (infl.) 
Z risen rise rijzen 

wesan (be) wezen 

céosan choose kiezen 

püsend thousand duizend 

bes(e)ma besom bezem 

bósm bosom boezem 

ösle ousel 

wesle weasel wezel 

gysl (hostage) gijzelaar 

h&pen heathen heiden 

séopan seethe zieden 

fzbm fathom vadem 

furpor further verder 


Note: In Dutch 6 became a voiced dental stop d (see 2.1.1). 


1.1.3 Evidence related to intersonorant voicing is not only derivable from the 
diachronic grammar of English, or in the case of voicing of f from later 
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spellings with (v) (from ME on); also synchronically there are indications in 
OE that corroborate the voicing process: indeed, the rule is for the weak 
preterite morpheme to be assimilated to the final voiceless segment, if any, of 
the base: cyste (kissed) from cyssan, or pyfte (blew) from pyffan; but 
getwe@fan (to separate), Ifesan (to loose), cf pan (to proclaim) have a non- 
assimilated (de) in the Past Tense: getwéfde, Ifesde and cyBde, which testifies 
to (f s D) representing voiced segments; if not, there would have been preterite 
morpheme assimilation (Luick, § 639.1). 

As to the chronology of the voicing phenomenon, syncope of Ci (e.g. 
*lausidó > liesde) enables us to locate voicing before the beginning of the 
7th century (again Luick, 8 639, Anm. 4). 


1.1.4 Obviously, the intersonorant position is a preferred environment for 
voicing of spirants to take place in OE. Let us now turn to examples of 
protected environments; again Dutch glosses will be given, this time with an 
important caveat: the original distribution of voiceless fricatives in English is 
not paralleled by a similar one in Dutch owing to voicing in word-initial 
position; furthermore 6 became d (in the same way asô) (again see 82.1); 
Auslautsverhärtung produced f (often written (d)). 


Old English Modern English Modern Dutch gloss 
(a) f 0 s, in contiguity to a word-boundary 
# feld field veld 
# wulf wolf wolf 
# bank thank dank 
ip # oath eed 
sib # south zuid(en) 
his # house huis 


(b) £0 s, in clusters with obstruents (including self-clusters) 


offrian offer offeren 

efter after achter (with ft > xt) 
mopbe moth mot 

cyssan kiss kussen 

lést least 





Note: The Auslaut is not only characterized by the blocking of voicing of 
originally voiceless spirants, it also devoices voiced spirants. There are, in OE, 
no examples of z or d since these had already shifted to r or d. Examples of 
y: genóh (enough), plöh — plógas (plough-ploughs), däh (dough); for 5 or v: 
hláf (loaf), lif (life), etc. Inlaut devoicing in the neighbourhood of voiceless 
consonants can be seen in: drffD (drives) with 50 > fð , or cfesp (chooses) 
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with z0 > s0, and cwip (speaks) from *cwibep, with 00 > 00 (see Luick, 
§ 651 and § 649). 


1.1.5 I shall now take up the accent specification. The OE data reveal that a 
preceding unaccented vowel operated as a constraint on intersonorant voicing 
(or that an unaccented environment was an area of protection). “Dagegen 
tritt diese Entwicklung nicht ein, wenn der Spirant zwischen zwei Vokalen 
ausserhalb des Haupttons stand” (Luick, § 639.2). 

A random selection from Luick’s abundant evidence may suffice here to 
bring home the point. (a) Substantives in WG. (*-ibu) and (*-isi), forming 
abstract feminine nouns, do not show voicing of spirants: OE tréowp (truth) 
from *triuwibu, h&lp (health) from *hailibu, wrêpp (u) (wrath), which is 
related to wráp and shows assimilation of d(see 1.1.4, note); all the abstract 
feminines in Cp(u) are examples in point (ModE ¢-th)), including strencp(u) 
(strength), lencb(u) (length), etc.; furthermore OE blips (bliss) from *blipisi, 
(with assimilation of 0, the adjective being b/ffe). (b) Verbs in WG. (*-isöjan): 
bletsian, blessian (bless) from *blódisójan (again with assimilation of the final 
originally voiced consonant of the base). (c) By the side of unstressed nominal 
and verbal suffixes ordinal numbers constitute a third source of evidence: 
séofopa (ME sevethe), twentigoba (ME twentiethe), etc. Hence still in ModE 
seventh, etc. with 0. 


Note: Moulton (1954:21—23) fully endorses Luick's view: “The voicing of 
medial voiceless spirants affected those following a stressed vowel, but not 
those following an unstressed vowel" (p. 21). Campbell (1959:180) is rather 
more sceptical on the ground that Luick's account “leaves isolated excep- 
tions, each of which has to be separately explained away”. Yet, he does not 
offer an alternative explanation apart from the null-and-void statement that 
"a number of formative elements seem to have escaped the voicing. . ." I think 
that Luick has adduced sufficient and, at the same time, satisfactory and 
solid evidence to accept a preceding unstressed vowel as a constraint on 
fricative voicing in OE. 

It thus stands out that the OE voicing process of intersonorant spirants is, 
ceteris paribus, the reverse of what happened in Proto-Germanic as regards 
the prosodic specification of stress in Verner's Law: OE voicing is bound to 
[+ stress] , whereas Verner's Law hinges on a feature [—stress] as far as the 
syllable preceding the spirant is concerned: 


+ obstruent SET + voice 
+ continuant — accented 





[+ voice] 


(King 1969:48) 
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Or in words: “Fricatives become voiced in voiced surroundings following an 
unaccented segment”. Lass and Anderson's (1975:177) statement that “the 
general process of intersonorant voicing is a reflex of the kind of weakening? 
that first appears in Germanic in Verner’s Law” only holds as a generality; it 
is not supported by all the facets of the OE evidence. Even if we grant that 
Luick’s argument is not convincing, the fact remains that OE voicing oc- 
curred, in most of the cases, in a prosodic environment quite different from 
the one required for Verner’s Law. 


1.1.6 In the southern and south-western dialects initial f s 0 were also voiced 
if they were positioned before a sonorant (Luick, § 703). 


(F2) [f V 
0| 1d] if # 
dae 


F3 is the formalization of the wholesale voicing process holding for these 
dialects:* 


(F3) [f V " 
eh e (eta 


Voicing of initial spirants has to be seen as a systematic, but not necessarily 
chronological extension of the OE intersonorant voicing-rule, and is, as we 
shall see in § 2, also a feature of the Dutch dialects in general. 


[+ son] 





[-- son] 





Some examples: 


LOE/EME Modern English Modern Dutch gloss 
y # volk folc volk 
# vêr fire vuur 
# vat vat (from col. 1) vat 
#vless flesh vlees 
# vri free vrij 
z # zelf self zelf 
# zayi sail zeil 
#zuyn swine zwijn 
# zuord sword zwaard 
Ó # théf thief dief 


# thing thing ding 
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Voicing in the anlaut position will be more fully highlighted when we deal 
with the Dutch evidence. 


Note: Though we are only concerned with the principle of voicing as such, it 
is perhaps interesting to point out that the voicing of initial fs @ in Southern 
English raises some problems as regards chronology. Traditional historical 
grammars of English assume that the voicing process has to be located at some 
time in LOE or EME; Luick (1964: 8703): “in der ausgehenden altenglischen 
Zeit, wahrscheinlich im elften Jahrhundert”; see also e.g. Moore (1951:115) 
or Brunner (1965: 8192, Anm. 1). The correspondence between Low 
Franconian (Dutch) and Kentish-Southern initial voicing may be a matter of 
mere coincidence. Bennett (1955:371), however, thinks that this correspon- 
dence could be taken as evidence to date initial voicing back to the time 

when Jutes, Saxons and Low Franconians occupied "contiguous areas near 
the mouth of the Rhine”. If anlaut voicing has to be imputed to inter-tribal 
contact, “the speech of the first Germanic settlers in southern England already 
possessed the initial voiced spirants [v z 0 ] ", and “the conventional formula 
for determining the initial allophones of West Saxon and Kentish Old English 
[f s p/ would have to be revised". 


1.2 Middle English 

Preliminary note: the data for the following sections have been culled from 
Dobson (1968:450—464 and 927—942), Luick (1964: 8763 and § 798), and 
Jespersen (1961:199— 206). 


1.2.1 Voicing of the dental spirant 0 in word-initial position 
This process is tied to (mostly monosyllabic) closed-class words that occur in 
unstressed positions: 


(F4)0 > dif: 4 [—stress] 





Examples: 
the, that, this, thou, thee, thus, then, than, there, though, and thider. 
1.2.2 Voicing of fs 0 in word-final position 


Again, potentially unstressed closed-class words provide examples: is, was, 
his; with; of. 


(F5) [f V 
fel Së I if: [—stress] 
S Z 


# 
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Sentence-stress being a variable, a great many doublets are attested: voiced 
spirants go with the unstressed words, while voiceless spirants go with the 
stressed counterparts. The phonetic contours of the unstressed words were 
eventually generalized in nearly all of the cases. Present-day traces of this 
stress-dichotomy are still discernible in of vs. off; stressed forms underlie if 
and us; this and thus are perhaps hybrids deriving from both a stressed form 
and an unstressed one. The compounds hereof, etc. and herewith may (and 
do) occur with voiceless spirant in the auslaut as a result of (-of) and (-with) 
being stressed here. 

By the side of the closed-class category of words examples of voicing are 
rife in final unstressed syllables, albeit in a rather erratic distribution. First 
and foremost the morpheme of the plural of ME nouns, of the genitive 
singular of nouns, and of the third person singular present tense (at least 
for those dialects that do not have ¢eth)) should be mentioned here: as or 
is > 2z or iz. Examples are: ME times, léves, gives, etc. A rule similar to F5 
could be given here, with the specification s instead of spirants in general. 

Outside this context there are numerous other instances, such as ME 
richesse, or trétis, or even ME purpose, but the general voicing rule, if a rule 
at all, is warped more than once; witness: sickness, palace, justice, etc. I 
forbear to enter into details here, but factors such as graphemic influence, or 
impact of the donor-language, when loans are involved, or the time of borrow- 
ing may go towards a plausible account. 

Voicing of final 0 is attested in the third person singular present tense 
of verbs, at least as far as LME and EModE are concerned. The final voiceless 
fricative in ordinal numbers is due to a generalization of forms like tenth, 
Where the spirant occurs in the stressed syllable. 

Voicing of f shows up in ME hussiv (OE hüswif), and generally in ME 
adjectives in Cif) or Cive): active, pensive, etc. There was vacillation in EModE 
in a few nouns, such as plaintiff, bailiff and mastiff. 


1.2.3 Voicing of intervocalic s 

Intervocalically voiceless fricatives tended to be voiced provided the preceding 
vowel was unstressed (and the latter stressed). This LME (or EModE) voicing 
process has a very limited scope, viz. s in some loan-words from French, there 
being no attestations for either f or 0. Furthermore the process involved 
manifested itself very erratically. Unmistakable cases in EModE are: 

possess (French posséder with s), dessert (French dessert with s), discern, 
dissolve, philosophic (as contrasted with philosophy , which has s). In other 
instances, such as preserve or resign,z was due to there being a voiced con- 
sonant in French, while still in others graphemics and analogy interfered with 
the voicing of s. 
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1.3 In summary 

OE fs 0 are voiced word-medially between sonorants; if, however, the preced- 
ing vowel is unstressed, the voicing tends to be blocked. The dialects of the 
South are also characterized by the voicing of spirants in the anlaut (see § 2 
on Dutch). Clusters with other obstruents (generally geminates) and the 
auslaut position protect the originally voiceless spirants; particularly the 
auslaut has to be associated with voicelessness, as it devoices originally voiced 
spirants. 

Unlike OE, ME voicing, which occurs initially as well as medially and 
finally, exhibits a striking correspondence with Verner’s Law: they both 
share the condition of a contiguous (preceding or non-preceding) unstressed 
vowel? ME (and EModE) voicing is marked by erraticism, so that the dis- 
tribution of v z and ò is no longer predictable. 


2. Voicing in Dutch 


2.1 Middle Dutch? 


2.1.1 f's 0 were voiced in intersonorant positions, more particularly between 
vowels or between the sonorants /, r, n, m and a vowel, and word-initially 
before a sonorant (Goossens 1974:75—76):’ 


(F6) [f V i 
0| ^1ó[ if: 
FE] © pl 


Voiceless fricatives were protected in word-final position (where also a whole- 
sale “ Auslautsverhártung" normally operated), and if they positioned in 
clusters (including self-clustering or gemination). It should be added that the 
reflex of both 0 and ð was d in Middle Dutch, at least from ca. 1100 
(Schónfeld 1964: 8 50; or Goossens 1974:75 and 95ff.). 


[^ son] 





2.1.2 Examples of voicing 


Middle Dutch Modern English gloss 
y hóve (plur.) gardens, courts 
néve nephew 
ic verstive I stiffen 
wolve (plur.) wolves 
# vallen to fall 


# velt field 
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Middle Dutch 
y # vloec 
# vleesch 
i vréde 
# vri 


z lêsen 

kiesen 
reise 
ganse (plur.) 
alse 

# sâke 

# sOmer 

# swack 


Qd  dódes(gen.) 

véder 
heide 
worden 
ander 

# daer 

i dinc 

# drie 

# dwars 


Modern English gloss 
curse 

flesh 

peace 

free 


to read 

to choose 
journey 
geese 

if, when 
sake (thing) 
summer 
weak 


death's 
feather 
heath 

to become 
other 
there 
thing 
three 
thwart 


2.1.3 Examples of protected environments (inhibition of the voicing process) 


(a) In word-final position 


Middle Dutch 
hof # 

wolf # 

mis # 

gans # 


Modern English gloss 
garden, court 

wolf 

mouse 

goose 


Note about Auslautsverhärtung: Middle Dutch is marked by a wholesale 
devoicing of spirants as well as stops in word-final positions: findan (to find) — 
pret. ic fant; géven (to give) — pret. ic gaf; ütganc (exit); calf (calf); lif (body); 
weh (way) (from WG.y). Also in Modern Dutch voiced stops and spirants are 
blocked from the auslaut. See Cowan (1961:14—18); Goossens (1974:65—66). 
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(b) Protection of f s 0 (d) in clusters 


Middle Dutch Modern English gloss 
offeren 
(earlier: offron) to offer 
schoffel® hoe (shovel) 
heffen to heave 
joncfrouwe® damsel 
ghewisse sure, surely 
bessem? besom 
wespe wasp 


2.1.4 (a) Word-initially the voicing is not universal. The spirant s resists the 
voicing process when followed by / m or n; this can be seen in the clusters 

si sm and sn, which remained markedly unaffected: slaen (to slay), smerte 
(sorrow), sníden (to cut).? 

(b) Word-medially a voiceless spirant remained when it was immediately 
followed by one of the above-mentioned sonorants (mostly coupled with 
gemination of the spirant and no lengthening of the preceding vowel; see 
82.1.5) bessem (besom) from WG. *besman-, as compared with bésem (with 
z) showing a svarabhakti vowel; bloesem (blossom); wásem (vapour). While 
voiceless spirants remained voiceless, the voiced ones underwent devoicing in 
the environment involved: gaffel (fork) corresponding to German Gabel, 
tafel (table), effen (smooth) but éven (smooth, even), etc. Before hetero- 
syllabic / and n in the suffixes ¢-lijc) (later €-elijc?) and (-(e)nisse) voiceless 
spirants were retained: vréselijc (terrible) but vrésen (to fear) with z; or the 
originally voiced consonant was subject to devoicing: erfenisse (heritage) 

vs. the verb erven (to inherit). 


2.1.5 A note on gemination 

Gemination operated in Pre-Old-Dutch before j, r, J, m, n, and w, but only if 
the vowel preceding the potentially affected consonant was a short one 
(Goossens 1974:63), while vowel-lengthening in Middle Dutch did not take 
place before formerly geminated consonants (Leys 1975:65): heffen (to 
heave) but the participle is ghehéven, or again bessem (nowadays dial.) vs. 
bésem (besom). The result is that the sequences: short vowel + voiceless 
fricative + vowel and long vowel + voiced fricative + vowel became well- 
established sound patterns in Dutch to the extent of their being productive, 
also in the synchronic grammar of Modern Dutch. 
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Examples: 
VV + voiced fric. V + voiceless fric. 
hof (court, etc.) hoven (plur.) hoffelijk (courteous) 
even (even, smooth) effen (even, smooth) 
grof (rough) grove (infl.) groffe (id.) 
doof (deaf) dove (infl.) 
dof (dull, dim) doffe (infl.) 
kaas (cheese) kazen (plur.) 
kas (case) kassen (plur.) 
gaas (netting) gazen (made of ...) 
gas (id.) gassen (plur.) 
laven (to quench) 
laf (cowardly) laffe (infl.) 
liggen (to lie) lagen (pret.) 
lachen? 








Mey (1968:129) captures the distribution of spirants in Modern Dutch by 
means of the following phonological rule: 

+voc 

—cns 


—Vvoc + voc 

+ens | > [a vce] / —cns 

+cnt atns 
Or in words: “Dutch permits voiced fricatives in the environment V—V only 


if the first vowel is a tense one; if it is lax, the intervocalic fricative has to be 
voiceless”. 





Notes: (1) This rule does not apply without exceptions; however, entering 
into a detailed discussion here would not be relevant at all; see Tops 
(1974: § 2). (2) “Long” and “short” normally correlate with the features 
“tense” and “lax” in Dutch. 


2.2 Voicing and devoicing in Modern Dutch — Some recent trends 


2.2.1 Voicing of s in loan-words 
Modern loan-words (from French or Latin) exhibit voicing of s after n and r 
and before a vowel: 


(F7) s> zif: H 


Examples: (a) consul (id.), consulaat (consulate), consult (consultation), 
consul/eren (to consult), consonant (id.), concilie (council), consument 


[+ vowel] in loan-words 
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(consumer), conserveren (to preserve); (b) bursaal (grant-holder), cursus 
(course), universeel (universal), universalia (universals), universiteit (uni- 
versity), etc. (De Coninck 1970). 


Note: I have italicized the stressed syllable so as to bring out that the voic- 
ing process is in no way related to the distribution of stressed and unstressed 
syllables. 

I must add (a) that the voicing of s is a feature of Northern Standard 
Dutch (roughly speaking The Netherlands), while in Flanders (Northern 
Belgium) this process is still in an incipient stage, if occurring at all. (b) That 
s is not universally voiced; a random selection from De Coninck (1970:87) 
has provided me with the following counter-examples: consacreren (to 
consacrate), consortium (id.), consensus (id.), consigne (orders), consistent 
(id.), all of which have s. It is also remarkable that f is never affected by this 
voicing trend in similar environments: conferentie (conference) or conform 


(id.), etc. 


2.2.2 Devoicing of spirants in Northern Dutch 
This section devoted to voicing of spirants in Dutch would be utterly incom- 
plete, if I did not say a few words about devoicing of v, z and y, mostly 
coupled with strengthening, in present-day Dutch. Of these three y seems to 
be the most affected: it is devoiced throughout, word-medially as well as 
word-initially, whereas devoicing of v and z tends to be confined to the 
anlaut (Goossens 1974:27). 

This can be tentatively formalized as follows: 


(F8) y^ x 


Examples: graf (grave, tomb), groeien (to grow), gloeien (to glow), gaan (to go), 
goed (good), etc.; liegen (to tell lies), vliegen (to fly) and vlaggen (flags). 


^p. 


Examples: vel (skin), voelen (to feel), vlak (even), vreemd (foreign), vies 
(filthy), Vlaming (Fleming); zijn (to be), zoeken (to seek), zeuren (to talk 
twaddle). 





Note: As a matter of course, v, z and y never occur word-finally as a result of 
the Middle Dutch Auslautverhärtung: this means that f and s are universal in 

the anlaut and the auslaut, while x is no longer restricted to specific environ- 

ments at all. 
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Devoicing of v, z, and y is areally restricted: the most "progressive" area 
is the one where Standard Dutch originated a few centuries ago (and which is 
still largely decisive for the further development on that score), i.e. the 
provinces of Holland (which are not to be equated with The Netherlands at 
large); but also other regions of The Netherlands are increasingly affected. 
Belgian speakers of Dutch (Flanders), however, have generally preserved the 
historically voiced realizations, although I often find some speakers, including 
myself, using more or less devoiced variants of v, z and y. Impressionistically 
I would state that there is good ground to assume that the devoicing of spi- 
rants, together with the ensuing strengthening, will be one of the most 
important sound features of 20th century Dutch, at least as far as the Stan- 
dard varieties go. It is worth pointing out that the area where devoicing of 
v, z and 'y takes place is, by and large, the same as the one that has voicing of 
s after n and r in loan-words (see 8 2.2.1); Belgian speakers of Dutch, who 
are both geographically and socio-linguistically rather “marginal”, are 
markedly more conservative in that they seem to be standing aloof from 
these two processes. 


3. In summary 


When contiguous to sonorant segments, mostly vowels, the spirants f, s and 0 
are apt to voice or sonorize. The intersonorant environment seems to be the 
most propitious one for this process both in English and in Dutch. While 
sonorization in word-initial position is areally limited in the diachronic 
grammar of English, it is nearly universal in Dutch, though a few phonetic 
constraints have to be noted. f, s and 0 are protected when they collocate 
with another consonant (more often than not in self-clusters); the auslaut 
position is particularly propitious for the preservation of voiceless conso- 
nants; it should be noted that these are the very environments in which 
devoicing regularly shows up. Finally, the prosodic parameter of stress may 
come into play, albeit in a rather unpredictable way: OE as compared with 
Verner's Law and LME. Some varieties of Modern Dutch are marked by a 
cyclical development: the voicing of spirants which occurred about a 
millenium ago is now followed by a wave of devoicing, as yet largely restric- 
ted to anlaut positions. In these varieties s is, paradoxically, subject to 
voicing when it occurs in loan-words after n or r. 

There is a striking discrepancy between the (seemingly) regular changes 
for older stages of English and Dutch on the one hand, and the rather incom- 
plete and somewhat erratic developments in more recent layers of these 
languages (LME, EModE, present-day Dutch). Among other things this is due 
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to some of these changes still being in full progress (notably devoicing in 
Modern Dutch); or perhaps also to our having more evidence at our disposal, 
and above all more precise evidence. Finally, I think we can fully endorse 

the view of Beade (1975: 313), who states that “the very nature of literate 
societies, generally more stable geographically yet more complex and unstable 
socially, leads to the failure of sound change as a simple, general and spon- 
taneous linguistic phenomenon”. 


4. The mechanism of voicing — Facts and hypotheses!! 


4.1 Lass-Anderson (1975:149ff.) have attempted to present a comprehensive 
and integrated model of strengthening. Articulatory strength, equated by the 
authors with “resistance to airflow through the vocal tract" (p. 151), is affec- 
ted by two gestures: (a) weakening of closure, i.e. a supraglottal configuration, 
and (b) weakening through voicing, i.e. a glottal configuration. We shall look a 
(a) first, but only very briefly since it is not our primary concern, and then 
treat (b) in detail. 

The hierarchical scale based on “‘weakening of closure", starting from the 
stop £, looks like this (p. 156): 


tN 5. Unaspirated 
4a. Aspirated th ts 4b. Affricated 
b d 3. Spirantized 
N 2. Dearticulated 
| 1. Deleted 
Fig. 1 Ø 


There is plenty of evidence related to partial realizations of this scale, but 
there seem to be no attestations as to the set of hierarchies being realized all 
the way down.!? A classic example is the High German consonant shift with: 
p, t, k becoming pf, ts, kx word-initially, after consonants, and in gemina- 
tion, but the spirants f, 5 and x in post-vocalic position (see Prokosch 
1939:81, also for illustrative material). An instance of nearly the full scale 
of closure is provided by English k becoming ® in the cluster kn: 
kn > xn > hn ^ (hn, as shown in knee or knot (see Dobson 1968:976). 
Lass-Anderson (1975:157) try to integrate the glottal configuration into 
the overall mechanism of weakening: “It seems clear that under the airflow- 
resistance definition, voicing must be a form of lenition (as indeed it is 
traditionally taken to be). That is, voiced articulations are characterized by a 
lessened (transglottal) resistance vis-à-vis the cognate voiceless ones". Very 
regrettably, this intricate process is allotted only a few lines, and the whole 
argument sounds rather evasive and unconvincing on that score. 
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Let us assume, for a while, that voicing is indeed an integrated part of an 
overall scale of weakening, then a scale covering both weakening by opening 
and by voicing or sonorization, would be something like this (again starting 
from the stop f) (see Lass—Anderson 1975: 157—158): 


t 8. Voiceless 

| 7. Voiced 

l 6. Affricated 

| 

Z 5. Spirantized 

| 4. Liquid 

\ 3. Approximant 
| 2. Vowel 

| 1. Deleted 


Fig. 2 


The wholesale process could be charted as follows (my own chart): 


t 
N 
Ki 
th ts dh dz 
Së 


S 
etc. etc. 


Fig. 3 


From which it appears that voicing functions as a first phase in the weakening 
scale. 

Now, the evidence provided by experimental phonetics does not support 
the view that voicing is a form of weakening under the airflow-resistance 
definition. The vocal cord separation is wider for some voiced consonants than 
for vowels, and again wider for voiceless consonants than for voiced ones 
(Halle—Stevens 1967:268--269). Evidently, airflow-resistance is inversely 
proportional to varying degrees of abduction, there being the least resistance 
with the glottis wide open (voiceless consonants). Collier (private communi- 
cation) proposes the following scale for vocal cord aperture on the basis, 
among other things, of laryngoscopic and EMG (electromyographic) 
evidence: 
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Glottal configuration Correlates 

4. Considerably abducted_ _____ f Voiceless spirants 
Voiceless aspirated stops 

3. Slightly abducted ———————— | Voiced spirants 
Voiceless non-asp. stops 

2. Loosely abducted_ _________ | Voiced stops 


Vowels and all other sonorants 
1. Completely constricted |... Glottal stop 


Fig. 4 


Note: The arrow down the scale indicates increasing airflow-resistance. 

This scale shows (a) that voiceless aspirated stops rank with voiceless frica- 
tives, (b) that spirants are marked by less airflow-resistance (more glottal ab- 
duction) than their stop counterparts, and (c) that voiceless consonants involve 
a higher degree of opening than voiced consonants. Viewed this way, the 
assumption that voicing is a form of weakening is obviously not tenable, and 
the single weakening scale has to be replaced with two parallel ones: 


t, = d 
gë Ki "d B 
NU \7 

Fig. 5 | | 


4.2 By the side of glottal aperture the laryngeal configuration is subject to a 
second parameter: stiffness vs. slackness. Halle—Stevens (1971:203) distin- 
guish three possible feature combinations: [—stiff, —slack] for vowels in gen- 
eral and glides, [—stiff, *slack] for voiced consonants and low pitch vowels, 
finally, [+stiff, —slack] for voiceless consonants and high pitch vowels. As 
a rule slack vocal cords tend to correlate with voice, and stiff vocal cords 
with voicelessness. And if slackness is equated with reduced resistance to the 
airflow, one can readily see that voicing involves a weakening process. 
However, Collier pointed out to me that the degree of laryngeal stiffness 
is still a moot point. Glottal opening can be observed directly by means of 
laryngoscopic techniques, whereas the degree of vocal cord stiffness can be 
derived only indirectly from electromyographic (EMG) measurements. Such 
EMG data are still few in number and do not always support the Halle—Stevens 
(1971) hypothesis. The practical moral seems to be that, at least for the time 
being, we have to handle this parameter with the utmost caution, if we can 
use it at all. 


4.3 The parameters we have dealt with thus far can be schematized as follows: 
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(1) (2) (3) 
Supraglottal opening Glottal opening Stiffness of vocal cords 
t ? 
Y Y (largely uncertain) 
0 f,ph 
WEAKENING SONORITY or VOICE 


Fig. 6 


We have already pointed out that voice cannot be integrated into the process 
of weakening. It can only be accounted for in terms of (laryngeal) assimilation 
to contiguous voiced segments: 17 in the case of intersonorant voicing vocal 
cord vibration is not interrupted, while voice in the anlaut position is due to 
the advancing of the VOT (voice onset time). 


4 4 Let us now turn to the fortis-lenis issue. This matter has been carefully 
probed by Debrock as regards Dutch and French, but the essentials of his 
findings no doubt hold for lenis and fortis consonants throughout. There is 
a great deal of controversy among phoneticians concerning articulatory force, 
which is due to the absence of a physico-acoustic parameter for lenis and 
fortis stops and spirants; neither radiocinematographic nor electromyographic 
researches have so far been able to describe the phenomenon in a satisfactory 
way. Debrock, both in his 1971 article and his 1975 dissertation, has assem- 
bled an impressive amount of acoustic data which prove that the fortis-lenis 
contrast is not situated in the consonantal segments proper, but in the con- 
tiguous vowels, more precisely in the transition CV- or -VC. Vowels that 
pattern after fortes reach their top intensity more rapidly than do vowels 
after lenes, for which the amplitude envelope curve shows a more gradual 
contour. Conversely, vowels that position before a fortis are marked by a 
rather abrupt drop of intensity, as compared with a smoother drop before a 
lenis. As a matter of course, intervocalic consonants show the features of 
both -VC and CV-. So, the crucial difference between fortes and lenes is what 
Debrock calls the “temps de montée" (the rise time) and the “temps de 
descente" (the decay time) of contiguous vowels. The fortis-lenis contrast is 
(very coarsely) charted in Fig. 7. 


7 


2 


Fig. 7 


Amplitude envelope contour (rise time) for: 


(b) (a) vowel after fortis; (b) vowel after lenis. 
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The foregoing rests on well-established acoustic facts. Now the question 
forces itself upon us: what is the physiological correlate of the acoustic 
phenomenon just described? Debrock (1971:51—2) hypothesizes the follow- 
ing: where fortes are involved, the articulation is characterized by a rapid 
abduction (metastasis) or adduction (catastasis) of the supraglottal articulatory 
organs, corresponding, acoustically, to a rapidly rising or falling amplitude of 
the contiguous vowel(s); on the contrary, lenes have a somewhat smoother 
abduction or adduction, corresponding to a less rapidly rising or falling ampli- 
tude for the contiguous vowel(s). This means that the feature of articulatory 
force is (largely?) reduced to the Kinetic muscular energy needed for the 
metastasis or catastasis of the consonant. 

Let us briefly resume the whole issue: 


FORTIS LENIS 
Acoustically: Sharply rising (CV) Less sharply rising (CV) 

or falling (VC) or falling (VC) 

vowel intensity vowel intensity 
Physiologically: Rapid metastasis (CV) Less rapid metastasis (CV) 
(hypothesis) or catastasis (VC) or catastasis (VC) 


4.5 So much for the supraglottal physiological fortis-lenis contrast. But what 
about voice? Can it be integrated into this theory? We know that fortes are 
nearly always voiceless, but not necessarily so, and that lenes mostly have 
voice, though voiceless and partly devoiced lenes do occur. Yet, I think we can 
posit the general principle that voice usually goes with lenes, and vice versa. 
This can be readily understood along the lines of Debrock’s view.! The transi- 
tion from a lenis consonant to a V-segment, or the converse, is, as we have 
assumed, less abrupt than for a fortis; this supraglottal configuration would 

be particularly conducive to the extension of vocalic voicing to contiguous 
lenes, but rather not to fortes: anlaut and auslaut lenes are characterized resp. 
by the potential advancing and prolonging of vocalic voicing, while the voicing 
is apt not to be broken down when intervocalic lenes are involved. Fortis 
consonants, on the contrary, are in a way blocked from contiguous vowels, 
which blocking may be underscored by aspiration of fortis stops (opening a 
stressed syllable), notably in English and German. This is remarkably borne 
out by one of Debrock’s recent acoustic investigations, from which it appears 
that the rise time and the decay time are shorter for vowels in contiguity to 
geminated fortis consonants than for vowels in contiguity to a single 

fortis consonant. Now, gemination is the very environment which is markedly 
not affected by the process of voice assimilation both in English and in Dutch 
(see § 1 and 2), as contrasted with a single intervocalic consonant. 
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It must be clear by now that the supraglottal lenis configuration ideally 
matches glottal assimilation of voice, though a lenis articulation is not an 
indispensable concomitant feature of voice. In addition, the production of 
voice results in a lowered intra-oral air pressure, so that the realization of a 
voiced consonant necessitates less kinetic and static (supraglottal) energy than 
a voiceless consonant. For these reasons voice and lenis articulation are asso- 
ciative phenomena. 

So far this theory has only synchronic relevance. But how to account for 
voicing and devoicing, coupled with articulatory force, in a diachronic grammar 
of a language? Vowels, and to a somewhat lesser extent the sonorants /, r, n 
and m, are the primary voiced segments (see also Zabrocki 1963); obstruents 
are either voiceless or voiced. Voiced obstruents are secondary vis-à-vis vowels 
and sonorants in general. Diachronically voicing involves a process of glottal 
assimilation," which is ideally attended with a supraglottal lenition, i.e. the 
transition from a fortis to a lenis. Therefore I am inclined to believe that the 
glottal and supraglottal configurations are, to all intents and purposes, affec- 
ted simultaneously. Devoicing may proceed rather differently: the incipient 
suppression of voice is not necessarily conditioned by a subsequent fortition, 
although this is what often happens as a normal (or natural?) corollary of 
devoicing. 

The whole issue can be aptly schematized as follows: 


(a) An intervocalic fortis environment 


M (abrupt catastasis) | FORTIS | (abrupt metastasis) V 
^ 


| | | 
+ VOICE —VOICE + VOICE 


(b) Voicing or glottal assimilation 


Y (slackening of catastasis) | LENIS | (slackening of metastasis) 1 
^ 


[F Voice} —— — — [t Voice] VOE 


(c) Devoicing or glottal dissimilation 


V (precipitation of catastasis) | FORTIS | (precipitation of metastasis) Y 
| | 
+ VOICE —VOICE + VOICE 
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Note: Horizontal arrows indicate the direction of the assimilatory process; 
vertical arrows symbolize the airflow from the glottal to the supraglottal 
area; here the dotted line suggests a weakened flow. 


Epilogue 

This account of the voicing mechanism may seem unduly elaborate and 

rather off the point. What I wanted to bring to the fore is the following: the 
findings of sophisticated physiological and acoustic researches are of over- 
riding importance for the systematic phonetics (Debrock 1975:11:“le 
deuxième moment phonétique”) of present-day languages. Careful extra- 
polation of these findings to earlier stages of a given language is bound to shed 
light on diachronic issues, so far not or not satisfactorily clarified. Or to use 
Zabrocki’s (1963:275) words: “Die historische Phonetik muss sich somit 

der synchronen statischen Lautgefiigestrukturen bedienen, um Fragen der 
diachronen Entwicklungen verstehen und klären zu können. Beim Heranziehen 
von synchronen Lautgefügestrukturen sind wir imstande, gewisse allgemeine 
innere Gesetzmässigkeiten im Verlauf der phonetischen Prozesse auf der dia- 
chronischen Ebene festzustellen". 


Notes 


1. In the present paper Old English or OE not only covers the Old English period 
proper, but also the time-span which is commonly denominated Pre-Old-E nglish. 
WG. x does not feature here. Word-initially it had been weakened to A: e.g. höc 
(hook), Ainutu (nut); the same holds for the intersonorant environment: e.g. 

* fléohan, fléon (to flee). x was preserved as a voiceless spirant in the Auslaut and, 

word-medially, in geminates and before another voiceless obstruent: e.g. scöh 

(shoe), rüh (rough); hlehhan (to laugh), hleahtor (laughter), dohtor (daughter). See 

Luick (1964: 8 636). 

3. More details about the concept of weakening in Lass and Anderson's book are to be 

found in § 4.1 of this paper. 

For the sake of convenience I have omitted the accent specification here. 

As far as Verner's Law is concerned, the contiguous unstressed vowel always pre- 

cedes the voiced spirant, whereas in ME it may position both before and after the 

spirant that is subject to the voicing process. 

6. The diachronic grammar of Dutch can be divided up into periods similar to those 
of English. However, Old Dutch is largely a “construct”, as there are no records 
apart from a few proper names, some glosses of the Lex Salica, and 22 psalms 
from a Carlovingian psalter, the so-called Wach tendonckse Psalmen (see Goossens 
1974:18—19, and Cowan 1961:1). In the present paper Middle Dutch is used as an 
overall term covering both the period before 1200 and after it. The illustrative 
material that will be given in the following sections reflects the language of the 13th 
or the 14th century. 

7. Again x does not figure among the spirants that are liable to voicing. Word-initially 
it had become A or it had been dropped; word-finally it, of course, remained intact; 
noh (still). Intervocalically, x was syncopated, e.g. flien (to flee) from WG. *fléohan, 


to 


"E 


10. 


11. 


12. 


13. 


14. 


15. 


16. 
17. 
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or it remained unaffected in contiguity to other voiceless obstruents and in gemina- 
tion, e.g. naht (night) and lachen (to laugh). Middle Dutch (and Modern Dutch) has 
a voiced velar spirant y from WG. g or y: weghe (ways), goet (good); this is devoiced 
in the auslaut: wech (way). See Goossens (1974:67—68). 

As there are no traces of a possible operation of the stress feature in Middle Dutch, 
I have omitted it here. Rule (F6) does not apply unrestrictedly: see § 2.1.4. 
Schoffel and bessem have geminated spirants before / and m (see 2.1.4); they con- 
trast with scäven (to shove) and bésem, with resp. v and z. Joncfrouwe derives 

from jonc (young) + frouwe (lady, woman); it should be noted that vrouwe has the 
regular voiced spirant in the anlaut. 

There are more cases of word-initial voiceless spirants in Dutch, which have to be 
put down to various factors: (a) psychological intensity: flets (lacklustre), foei (fie); 
(b) onomatopoeia: fluisteren (to whisper), flikkeren (to flicker), sissen (to hiss); 

(c) loan-words: fruit (id.), fors (robust), sla (salad), suiker (sugar), forel (trout), etc. 
See Schonfeld (1974: § 50, Opm.1). 

Lachen (to laugh) from WG. *hlahjan (OE hiehhan); the short vowel clearly points 
to x being a geminate, at least till after the completion of the lengthening process; 
see Leys (1975: § 5.4). 

Dr Collier and Dr Debrock have been immensely helpful, in that they have both 
given generously of their time to discuss the essentials of this section. Let it be 
repeated once more that inaccuracies and disputable passages, if any, are my own 
responsibility, not theirs. 

It should be added that the authors do not make such a claim: “What we are doing 
is setting up the degrees of the weakening scale, without claiming that any particular 
lenition must pass through all the phases" (Lass-Anderson 1975: 154). 

Admittedly, Lass and Anderson also speak of assimilation (1975:161); let it be 
clear that it is second to the wholesale weakening or lenition process in the context 
of their book: some forms of lenition notably voicing of intervocalic spirants, also 
amount to assimilation. 

The Auslaut is markedly a voiceless environment (Auslautverhärtung and inhibition 
of voicing); if voice occurs here, it has to be put down to a protraction of the voicing 
in the immediately preceding sonorant. 

See Debrock's article (1971) and his unpublished dissertation, more particularly the 
passages related to “force articulatoire”. 

The following is my own hypothesis (prompted by Dr Debrock’s views). 

This statement implies that voiced consonants rank as secondary vis-a-vis their 
voiceless counterparts; the primacy of voiceless stops and spirants agrees with the 
Jakobsonian claim (p. 70) that a language has voiced obstruents (of some type), 
only if it has the cognate voiceless ones. Thus v z ó automatically presupposes a set 


fs. 
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GABERELL DRACHMAN 


Child language and language change: 
a conjecture and some refutations' 


I. Introduction 


1. General 

From Schleicher through Paul to Saussure and later Halle and Kiparsky many 
linguists have, either implicitly or explicitly, assented to the proposition that 
children change language during what I shall here call primary acquisition, 
i.e., during the process of learning their native language. À few, notably 
Sweet and (with important reservations) Jespersen, have on the contrary held 
that since children do in fact successfully learn their native language, the 
instigators and sponsors of sound change must be older individuals ? 

I shall in this paper take in earnest Popper's (1963)? first ‘requirement 
for the growth of knowledge' (ibid, Ch. 10, Section 5), viz.,that (all other 
things being equal) a theory should be preferred if it offers a simple, new, and 
powerful idea about some connection or relation between hitherto unconnected 
facts. The “hitherto unconnected facts”? in our case are those of the phonetic 
processes in primary language acquisition, in adult language, and in language 
change; and the idea connecting them is Stampe's (1969) conjecture concern- 
ing the nature and function of ‘innate processes’. I shall challenge the coherency 
of this conjecture, and suggest that we must perhaps for the moment rest 
content with something less than a fully coherent theory of phonology. 

To forestall misunderstanding, let me make it clear that I am not about to 
claim that children play no role in sound change. I shall, however, try to 
justify the following quite modest claim: if language learning proceeds speci- 
fically as Stampe claims it does, then sore kinds of sound change cannot be 
attributed to learning failures during primary acquisition, while other kinds 
must remain ambiguous in this respect. 


2. Conjecture 
Briefly, Stampe holds that (1) the set of possible phonetic processes represents 
inborn properties of the human speech tract, (2) the cumulative results of the 
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uninhibited and unordered application of these processes reduces any 
sequence of segments to pabulum of the pa-pa or ba-ba type, (3) the 
acquisition of ‘correct’ L-specific pronunciation requires the systematic limi- 
tation, suppression, or even (extrinsic) ordering of (certain of) these processes. 
For this theory, (4) phonetic change naturally results when processes are not 
correctly limited (etc.) during primary acquisition. Such a theory is ‘coherent’, 
in that it predicts phenomena in all three modalities, viz., the outcomes of 
phonetic processes in child language, adult languages, and language-change, in 
a homogeneous fashion. 

Before going further let me first make three very general concessions, with 
their corresponding caveats. First, there is no doubt that individual words 
out of baby-talk (including hypocoristics) are sponsored by adults, and that 
adults often adopt a child-like pronunciation when addressing small children 
as also lovers, the infirm, etc. But this speech mode is hardly a model for 
sound change: its true importance will be hinted at below (see III). 

Second, some children (e.g., twins, neglected children) retain for some 
time an early pronunciation (or another, equally ‘primitive’, of their own 
devising) in parallel to the (adult) norm — the so-called child secret ‘languages. 
Again, there is here no model for change. 

Third, some children fail grossly to acquire the pronunciation of the parent 
model, whether through damage or maldevelopment of the brain, or psycho- 
social causes; such children are of course labelled as in need of speech therapy, 
and these too are hardly viable models for change. 

These points granted, I shall try to show that it is not enough to point to 
individual child forms and show parallels; for many of the commonest types 
of process found in early child-language are at important points in gross 
non-overlap with those of adult language and language change, as regards 
either frequency of occurrence, function and motivation, or subtypes? . In 
suggesting that these parameters may thus prove modality-specific, I shall 
thus conclude that the coherency-hypothesis for phonology is not sustained 
in its strong (Stampean) form. 


Il. Refutations 


1. Paradigmatic strengthening 
Manner-and-place polarisation are perhaps the best known as they are the most 
far-reaching of child processes. But context-free (CF) process-trains such as 
x >f, f>p (orx > k, k> p) have of course not the slightest chance of 
surviving into even late childhood, much less (normal) adult life. 

Conversely a CF process f> p simply does not occur either in synchronic 
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adult language or in diachronic change — though it will naturally occur in 
borrowing, asin English fella > Melanesian Dein pella (Hall 1966) as also under 
Sprachbund influence, as in Eastern Cushitic Yaaku (private communication; 
H. J. Sasse). Likewise, though CF p > f is well attested (e.g., within Grimm's 
Law), yet primary acquisition can not offer such a process. 

The reason for this contrast is perhaps to be sought in the contrast between 
the special tract-control conditions for the child, as against the strengthening- 
weakening functions of processes in adult language.’ The adult has mastered 
his vocal tract (at least to the extent required for his language) and can thus 
“use” processes to subserve style; for “ease”, he “allows” a less extreme 
gesture to replace a stop with a spirant; but when the child does what is 
easiest, for a given stable output, viz., employs a ballistic rather than a con- 
tinuous-control mechanism to produce obstruents, he gains a stop rather than 
an intended spirant. In this sense, we can characterize both child and adult 
as employing the parameter “gesture-strength”, but though their motivations 
(greater "ease" are similar the results are quite opposite. 


CF polarization in child language 
kisses > kitat, Loch > lok^ (Leopold) 
fit > bi», food > büd (Salus) 


2. Weak syllable loss 


2.1. Child language 

There is general agreement in the child language literature that unstressed 
initial syllables? are lost in the earliest stages. For disyllabic words (perhaps 
the majority of the words attempted at such stages) this correlates fairly well 
with the notion that what is preserved is what is most prominent, viz., the 
stressed syllable, a notion explicit in the writings of Grégoire (1937) for 
French, or Smoczynski (cit. Paéesovd 1968) for Polish, Russian, Bulgarian, 
and (in even more extended form) in Waterson (1971) for English. 

But we may generalize this claim interestingly with reference to the psy- 
chological literature on list-learning (e.g., Neisser 1967). In list-learning, two 
factors interfere with memory. A novel stimulus is well remembered, as is the 
last stimulus before the gross stimulus-change represented by list-end, i.e., 
pause; call these the ‘primacy’ and ‘recency’ effects respectively. However, in 
tests with nonsense-syllables (Blasdell — Jensen 1970), young children recalled 
best syllables that were either stressed or last in their string, a result that 
confirms the interference of stress but also suggests that (all other things 
being equal) ‘recency’ is more important than ‘primacy’ in young children’s 
auditory memory.” 
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The crucial data must clearly come not from a language with final stress 
like French, but from one with initial stress: there the loss of initial syllables 
would clearly demonstrate the overriding importance of ‘recency’. Fortunately, 
data for one such language (Czech) are abundantly available, in Pacesova (1968). 
Here it is clear that the matter is more complex, for in fact we find some 
examples of words with retained initial (stressed) syllable. However, closer 
consideration of the data reveals (1) that stress controls syllable-loss up to 
about 16 months, (2) by 18 months only the single (early) form ‘aeroplane’ 
attests to recency, while (3) between 18 and 24 months (the end of the 
observation period) the overwhelming majority of cases of syllable-loss involve 
initial syllables. 


Czech data (Patesova): 
(a) aeroplan > e:lo, dekorak > duju~kuju: but later 
(b) rukavitki > kavitki, trikolka > kolka 
kolobeXka > beika, dékuji > kuju, gramofon > mofo:n 


It seems that (Ohnesorg 1959) memory and thus reproduction is indeed 
at the earliest stage controlled by pure acoustical prominence. But the gram- 
matical relations of first importance are contained in the case-suffixes: for 
Czech, then, there is a natural switch of attention to word-end in association 
with the ‘discovery’ of grammatical relations, a switch strengthened by 
habituation to the stable nature of stress. "° 


2.2. Adult language and history 

Hypocoristics have sources too complex for them to serve as critical data 

(cf. Drachman 1973); but, as first noted by Jespersen (1922) surname-con- 
tractions may serve as one type of data for syllable loss in adult language. 
Surnames are rarely used by very young children, but are typically contracted 
by older children at school, as well as by adolescents and adults. The lists in 
Sundén (1904) give dozens of surnames shortened by loss of end-syllables, as 
against a tiny handful with initial-syllable loss. This agrees well with syllable- 
loss in language-change, which likewise usually proceeds from word-end, 
despite the clear danger of loss of grammatical material. 

On the other hand, the evidence for lexical shortening seems perhaps 
ambiguous, at least for English, where both kinds of shortening are found. 
Thus 
1. Ist syll. (or more) lost: (a) bus, wig, van; (b) car, plane, phone; (c) taters, 

baccy, varsity, chute, gater ‘alligator’, coon; (d) size, tend, mend, lone, live 

‘alive’; spite, stain, sport, fend. 
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2. But last syll. (or more) lost: (a) cab, extra, chap, navvy, mob, fad; (b) 
photo, telly ‘television’, auto, trolley, gent; (c) vet, matric, exam, 
gym, conchy ‘conscientious objector’, zep ‘zeppelin’, prop (theatrical) 
property, cap ‘printer’s capital letter’. 


Yet these examples are of vastly diverse status, e.g., those in 1/2a and b have 
lost so much more than a single syllable, while those in 1 (d) may well early on 
have suffered comparison with (productive) prefixes as found in a-going, or 
de-nude. In some cases, moreover, the semantic content must be considered 

in conjunction with homonymy problems; thus -plane and photo-, rather than 
aero- and -graph. Further study is also required, to ascertain which words 

are in fact known and used by very young children; thus, certainly car and 
phone, but not matric or gym. 

One further point. It seems that loss of initial syllable(s) makes a word 
more difficult to recognize in perception; as crossword fans know, words are 
harder to reconstruct given only the later syllables. A conscious shortening 
mechanism, such as is surely used by school-boys and older persons, will 
reasonably guarantee dictionary access by retaining the opening syllables, 
except perhaps only in the case of bi-morphemic words. 

If I am right in these conjectures, then I might tentatively conclude that 
while children unavoidably waste word-beginnings, adults unavoidably and 
intentionally waste word-endings. Then it is doubtful whether young children 
are responsible for much (if any) word-shortening in language change. 


3. Distant assimilation 


3.1. General 

When one compares their status in languages of the world and in historical 
change with their status in child language, the processes of vowel and conso- 
nant harmony present a paradox. I first outline a deductive theory of harmony, 
then contrast predictions with facts in the three modalities. 

As a starting point, I take Perkell’s (1969) theory of adult speech produc- 
tion. Here, the ground-rhythm for speech is the ongoing vowel-gesture, 
performed by the body of the tongue, on which is superposed the local 
(tongue) deformations required for (many) consonant articulations. For the 
child, then, inertial or anticipatory repetition of gesture through (at least) a 
word program constitutes one kind of output-programming economy. In 
development, however, it seems that (1) vowel-harmony, occupying the grosser 
tongue musculature, progressively weakens before consonant-harmony does, 
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since the latter concerns the finer tongue-internal musculature, and (2) con- 
sonant-harmony should thus ‘last’ longer in child language. It follows that 
(3) if either of these is to survive and affect adult language (and thus change 
language) it ought to be consonant-harmony rather than vowel-harmony.”! 


3.2. Child language 

As predicted, vowel-harmony is very strong in the earliest stages only, and that 
at a time when consonants are still strongly constrained by paradigmatic 
polarization, both for manner and place. Further, vowel-harmony is always 
nearly entirely suppressed by the stages when consonant-harmony is seen at 

its strongest, viz., when polarization processes are at least suppressed to the 
extent that a variety of consonants can each appear (at least under ‘optimal’ 
conditions). In Smith (1973), for instance vowel-harmony had been suppressed 
before 2.2 years, whereas some kinds of consonant harmony continued 

until at least 3 years 9 months. 

Significantly enough, there is reason to believe that consonant-harmony may, 
at a stage when it has become optional, be used strategically? . In studies of 
Greek children (Drachman 1975) prophylactic harmony sometimes appears 
where a consonant would otherwise be completely lost: thus, at a stage when 
for him intervocalic /6/ elsewhere semi-vocalized and was lost, one child's 
form klié¢ ‘key’ became [lili] , rather than the otherwise inevitable [ki] (by 
loss of 6, then geminate vowel contraction): a segment identity was sacrificed, 
but syllable structure was thereby preserved. 


Examples of harmony: 


(1) Vowel harmony: 
little > didi:, broken > bugu: (Smith) 
provataki > povotáki, kókoras > kákaras (Drachman) 
baguette > bejet, poupée > pepej (Grégoire) 
tire > tere (Bar-Adon) 
(2) Consonant harmony (place) 
i. Velar harmony: book — guk, sock ^ gok (Menn) 
ii. Dental harmony: meat > dit, boot > dot (Menn) 
kan.ta > tan.ta (Chao) 
madame > dadap (Roussey) 
iii. Labial harmony: 
twice > daif, queen > gi:m (Smith) 
kapélo > papelo (Drachman) 
chapeau > popo (Roussey) 
(3) Consonant harmony (manner/place) 
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i. Nasal harmony: kamm > nam, kanone > nanone (Preyer) 
vilein > nen, panier > meni, nourrice > nunis (Roussey) 
ii. Lateral harmony: 
sel:ka > lel.ka (Vihman) 
klibí— lili ^ (Drachman) 


Worse, it is to be suspected that despite the apparent explanatory power 
of the deductive theory of harmony (above), we have to do with altogether 
mentalized rather than physiological events. For there are all too many cases 
where harmonies (especially consonant harmonies) do not in fact attack words 
at their debut (Moskowitz 1970) as should Stampean processes, inevitably 
applicable as soon as their structural description is met. Rather, many forms 
appear quite early in near-adult shapes, e.g., with consonants of dissimilar 
‘place’ in adjacent syllables, only later to submit to harmony — or even, more 
rarely, to survive the entire battle of the processes unscathed. Perhaps, then, 
harmony is always (cf. Menn 1974) an information-processing strategy. 

Examples of regression (relevant stages only): P 


i. yolk > u:k > jo:k > lo:k > ro:k (>jo:k)) (Smith) 
work > wa:k > va:k > wa:k 
(cf. ‘apparent’ regression in sleep > li:p > ti:p (> sli:p) 
ii. Brot > bro:t > gro:t (> bro:t), drauf > grauf (^ drauf) (Ramge) 
iii. pretty > priti > poti > bidi (> priti) (Leopold) 


3.3 Adult language and history 
The paradox is that the adult language situation is almost the converse of 
that in child language. Vowel harmony is found in not a few of the world’s 
languages, even language families, e.g., Finno-Ugric, Altaic, Korean, Gilyak, 
Ainu, Tibetan; many West African languages (e.g., Yoruba, all Western Bantu 
languages); Australian Nyangumarda; Northwest Amerindian Coeur D’Alene 
and Nez Perce, etc. On the other hand, systematic consonant harmony is 
comparatively rare: Grammont (1956) musters only Sanscrit retroflex harmony, 
Arabic emphatic harmony, Toba (Javanese) r-harmony; and to these we may 
add Chumash sibilant harmony (Beeler 1970), Paiute palatal harmony (Lovins 
1972) and Sanscrit s ... $ > s ... $ harmony. 
Strangely enough, though vowel harmony is by far the commoner adult 
language process, we find few examples of its rise in historical times. 
Umlaut, though superficially similar to vowel harmony, is far less common, 
and in fact operates in a radically different way!$ : vowel harmony operates 
‘outwards’ from stems into suffixes, thus preserving (synchronic) stem shapes; 
while Umlaut anticipates an unstressed suffix vowel and thus created a diver- 
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sity of stems across a given paradigm. For their part, the ‘adult’ consonant 
harmony types overlap poorly with those of the child — and when they do, 
as for example, in liquid-harmony, the Toba case shows the less natural domi- 
nance, of /r/ over /l/. 

Thus, the better candidate for adult harmony, viz., consonant harmony, 
proves far the less widespread and less regular: it is hard to see how to co- 
herently connect our three modalities with respect to harmony phenomena. 


3.4. The problem of distant dissimilation 

If harmony, i.e., consonantal distant assimilation, is common in child language 
and rare in adult language, almost the opposite seems to be true of systematic 
distant dissimilation. The latter is found in adult languages as well as in 
language change; but far less commonly, in child language. 


3.4.1. Child language 
By contrast to distant assimilation, there seem to be few cases of systematic 
distant dissimilation attested in child language. Cases are cited below. It is 
hard to agree, e.g., with Patesova (1968) that both assimilation and dissimila- 
tion at a distance are attributable to the same principle of articulatory econ- 
omy: how can we appeal to economy as creating identical successive 
consonants on the one hand, but diversifying them on the other? But Anttila's 
distinction (1972) between articulatory and neural economy takes us no 
further, especially in the light of the mentalistic view taken above (3.2.) on 
distant assimilation. 

Examples for distant dissimilation: 


(1) Systematic 
mimi > mémi, quiqui > quéqui, fini > méni (Grammont) 
(2) Sporadic 
monogram > modoglam, honem > holem (Ohnesorg) 
dudlik > budeli:k (Patesovä) 


3.4.2. Adult language and history 

For synchronic distant dissimilation in adult language consider (1) Manner, 
Grassmann’s Law, the symbolic roots in English (Bloomfield 1933:390), the 
k~y alternation in Bantu-Kikuyu (Dahl’s Law, cited in Guile 1972); (2) 
Contra Guile (1972) however, we also find place-dissimilation, though optional, 
in Picuris (Trager 1971). (3) Distant dissimilatory loss in the form of s-loss is 
common in Northern Greek dialects: the same phenomenon however, with 
varying degrees and directions of analogical levelling, is found systematically 

in the Greek of certain Chios villages (Pernot 1907). 


Child language and language change: A conjecture and some refutations 131 


In history we find distant dissimilation (1) of manner, e.g., the s . . s > 
t.. s shift as between Malay and Ngaya-Dayak (Anttila 1972:74—75), (2) of 
place, e.g.,k >č /-..q in early Cowlitz (Kinkade 1973), k >k /-...g in 
some Mamean languages (Kaufmann 1969). 

Lastly, we find distant dissimilatory blocking of processes such as Iraqi 
k > č, but not with following č (Grammont 1965:365); and Ancient Chinese 
initial glottals and velars > palatals, but not in words with final palatals 
(Hashimoto 1970). 


4. Metathesis 


4.1. General 
Three principles concerning metathesis may be found in the contemporary 
literature. (1) Glide metathesis (preferably with a resonant) subserves the 
unmarking of sequences of intrasyllable segments, whereby the further from 
the nucleus, the stronger — thus Nucleus-Glide-Liquid-Nasal-Obstruent, and its 
mirror image (Ultan 1971; Semiloff-Zelasko 1973). (2) Stop-spirant meta- 
thesis, especially strong for dentals (thus TS = -> ST), in Ultan (1971) and 
Silva (1973). Proneness of other stop+S sequences to metathesis is also 
attested, and discussed by Bond (1971) under the rubric of perceptual confu- 
sion — in association with possibly monosegmental representations for certain 
clusters (cf. later in Sigurd 1975). (3) more general is the claim in Bailey 
(1970), of unmarked status, i.e., preferred ‘place’ sequencing, for (a) non- 
apical + apical, (b) dorsal + non-dorsal. 

Although these principles are in partial confrontation, especially those 
under 2 and 3, there seems support for them as independent factors, so that 
language-specific choices are to be expected. 


4.2. Child language 

So far, we have no coherent deductive theory of metathesis!” and it may well 
prove to be a non-entity, a cover term for diverse process types. The child 
data show scattered examples of only two of the three types mentioned so 
far, for glide metathesis seems not to occur. The majority of cases are of the 
Bailey type, though even there contradictory cases also occur.? Thus, 


(1) Smith (1973) gives numerous examples 
(a) apical + non-apical in asp, desk, helping, silver: thus aps, deks, sivl; 
(b) but magnet and violet also metathesize, in violation of the principle. 
(2) Grammont (1902) has cases of Bailey's dorsal-non dorsal type e.g., 
(p. 72—73) while quépic remains, paquet > capet, beaucoup > cópou, 
bouquet > coupe. ’ 
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(3) Drachman (1975) gives cases of distant metathesis from Greek. As is 
common, early forms are here often very complex, later forms more 
straightforward. Thus 
(a) pondikaki > gokabé.to; here, the metathesis is based on bisyllabic 

sequences; 
(b) tsungrana > gudána, mikrofono > konítoto; these are of Bailey type. 


Yet a fourth type of metathesis converts C-Vowel-Resonant (Stop) sequences 
to form CRV syllables, e.g., milk > mlik, self > slef (Smith). 

But there are cases of yet a fifth metathesis type, one in all likelihood 
only found in child language. This one is dominated by the hierarchy of 
strength of place of articulation; the successive consonants in a word must 
be successively more retracted according to the ‘place’ hierarchy p-t-k!? . 
Thus Ingram (1974) gives for English 


alligator > daeg, animal ^ maenu, coffee > baki. 


(cf. below 5.1, and see Karek (1975) for a Hungarian case). 

Finally, rare cases of ‘unprincipled’ child metathesis also appear, e.g., 
(cited in Anttila 1972) that of an American girl, exposed to only Finnish in 
the home, who ‘rather consistently’ between two and four years of age simply 
interchanged all initial and final consonants, in addition to metathesizing 
stop-spirant clusters (though again, in both directions!). 

The processes of contact metathesis seem ‘natural’ enough, given a theory 
of syllable-structure. However, as with consonant harmony, they are for the 
child not natural in the strongest (Stampean) sense, i.e., they do not neces- 
sarily apply wherever they might — that is, without exception; worse, they 
do not even apply whenever they might — that is, they do not necessarily 
apply to forms at their debut: thus (Smith 1973), we find early forms such as 
whisper  witka, delve  delv, but later wikta and devl. 


4.3. Metathesis in adult language 
Adult languages attest the first four metathesis principles mentioned though 
hardly the fifth. Thus, 


(1) Glide metathesis towards a nucleus occurs in Zoque (Elson — Pickett 
1967), Korean (Koutsoudas 1966), Classical Greek (Kiparsky 1967), and 
Twana?? (Drachman 1969). 

(2) S-T metathesis occurs in Classical (and Modern) Hebrew, as well as (twice 
in the history of) Mandaic (Malone 1971); while 

(3) Bailey's principles may be illustrated from Tagalog (Bloomfield 1933) and 
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Sudam Colloquial Arabic (Nida 1949, citing Trimingham 1946), as well as 
the English data he cites. 


But there is yet a sixth source for metathesis, operating in South Sierra 
Miwok (Broadbent 1964), whereby a two-member cluster may be created 
by VC metathesis, but only in order to avoid a worse evil, viz., a three- 
member cluster (across a morpheme-boundary), everywhere forbidden in 
that language. A variant of the same principle is seen in Eskimo (Pyle 1971), 
where VC metathesis obviates creation of word-final CC clusters — but only 
if a word-internal CCC cluster is not thereby created. Such cluster-avoiding 
metathesis seems not to occur in child language, probably because cluster- 
simplification is the more powerful process over the time-span when meta- 
thesis is active?! . 


4.4. Metathesis in history 
History attests to all the processes referred to excepting almost certainly the 
sonority principle, as probably also cluster-avoidance.”” Thus, 


(1) h-glide metathesis occurred in all dialects of classical Greek (Kiparsky 
1967) 

(2) Stop-spirant metathesis is seen in Irish loans from English (Silva 1973).? 
It appears in its extremest form perhaps in the comparison of Tagalog 
and Ilocano (Anttila 1972), where it regularly switches S and T even across 
an intervening consonant, provided that consonant is not S or T (cf. 
Jensen's 1974 ‘relevancy’ condition on rules). 

(3) Bailey's principles operate in history, but (so far as I am aware) only 
sporadically, as, e.g., in Old English. 

(4) The type C-V-R-C > CR-V is of course well attested in South Slavic, 
though the opposite tendency is also attested in history, as in Old English 
(brid > bird). 


4.5. Conclusion on metathesis 

There is again no coherency between child language and the other two modal- 
ities; for though there are types of metathesis in common, yet other types are 
unique to either child language or to adult language and history. 


5. Epentheses and phonetic analogy 


There are process sub-types found not uncommonly in child language which 
seem never to occur, even sporadically, in adult systems or in language change. 
I confine myself here to (1) unusual types of epenthesis, and (2) phonetic analogy. 
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5.1. Epenthesis 

Unattested outside child language is glottal epenthesis with spirants,* a 
process not to be confused (as unfortunately in Smith 1973:123, and fn.1) 
with the common glottal substitution as found in Cockney [lit] ‘little’, 
[O27] ‘that’. Relevant forms here from Smith are [ba:9f] ‘bath’, [ha:of] 
‘half’. Similar forms from German (Chromec, project notes) are [tu. ?fm] 
‘Stufen’, [í?xe] ‘Igel’. 

Equally unattested in adult language is the word-final epenthetic spirant 
(Schourrup 1973) in forms like [bec] ‘bed’, [mec] ‘meat’, [wie] ‘grape’. As 
Schourrup (1973, fn. 5) points out these forms have lost a final consonant, 
and the added segment seems to match the function (though not the shape) 
of the Danish s/d, viz., it prevents a front vowel in a (derived) open syllable 
from over-lengthening. That this is a reasonable explanation (i.e., that the 
data are not simply freakish) is supported by parallel data from the same 
corpus showing ? -epenthesis for similar forms with back vowels, e.g., [fu] 
‘foot’, [sa»] ‘socks’. 

A further case of final epenthesis is cited in Ingram (1974) from Roussey 
(1899—1900). A French child showed data such as: poupée > [popet] , 
buchette  |pekeko] , Paris ^ [podet] , in which the final consonant (Ingram 
argues) shows completion of a Front to Back place of articulation pattern. 

À most interesting case of substitution with initial epenthesis is found in 
Smith (1973) again; this time we have to do with a strategy for replacing 
diverse unstressed initial syllables by an invariant [ri:-] , later [in-] when 
the (adult) unstressed vowel is [i, €, 1, oro] . Thus, this occurs with [r1:-] in 


(a) deserve, elastic; enjoy, estate; disturb; attack; compare |-in] later for 
(b) conductor, return, expensive. 


The analogical force of this process (cf. 5.2 below) seems to have been strong 
enough to extend even to one or two forms with stressed initial syllables; 
thus energy is reshaped to [riná:dzi:] , and Nigel even gains the ubiquitous 
[ri:-] prefix to give [ri:naidzol] . 

The converse case, viz., final epenthesis, is seen in Menn (1971), where 
words with final /-ejr/ took a final [-s] for a time, e.g., in bear, hair, pair; 
and cf. Stern (1927, Ch. 8) for addition of Lal. 


5.2. Phonetic analogy 

A frequent phenomenon of child language is the sudden appearance of forms 
in which apparently sporadic processes have occurred. Thus, while [n] was 
early pronounced in Smith (1973), forms such as [bü:kend] broken, [ngek] 
neck suddenly appear rather later; Velten (1943) reports a similar situation 
with [-st] for earlier (correct) [-s] . Both authors are agreed, however, that 
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the anomalous forms arose at the time the children had newly mastered 
certain clusters (final NC, and -st, respectively).”° It is thus clear that we 
have to do with purely phonetic analogy of a developmental origin. Needless 
to say such forms did not long survive. 


6. Lexical diffusion 


It is well documented and agreed that the child’s progress in the mastery of 
the pronunciation of his native language spreads, process for process, more 
or less swiftly across his vocabulary: and this point too has been held to 
show how child language is a miniature working model of diachronic ling- 
uistics. But again, there are important differences between what has been 
claimed for the historical situation and what is known about ‘lexical diffu- 
sion’ in child language. 

Thus, (1) the adult vocabulary is comparatively stable, while that of the 
child grows explosively (cf. Chen — Wang 1975); (2) pronunciation improve- 
ments are first seen in ‘new’ words, while ‘older’ words may remain conser- 
vative in the child — though frequency may also play a role; (3) our picture 
of the child’s vocabulary may be blurred by his systematic avoidance of 
words containing segments so far ‘difficult’ for him (Drachman 1973b); (4) 
conversely, the expansion of word classes may be influenced by a deliberate 
choice of words containing ‘favored’ segments (Ferguson — Farwell 1975) 
and (5) it is also relevant to consider whether Wang’s (1969) theory on 
residues is sustained for child language, viz., that a given change, though 
implemented abruptly, may not reach all the relevant morphemes as it dif- 
fuses across the lexicon if another change competes for part of that lexicon. 

I cite one set of cases, that of Velten (1943), where we see a spectrum for 
diffusion, though with no indication that residues are being caused by com- 
peting processes. Thus, (1) suppression of C.S. word-initial voicing and word- 
final unvoicing of consonants were very fast, with no residues; (2) on the 
other hand, suppression of intervocalic voicing of consonants took three 
months to reach ‘most’ of the vocabulary; while (3) early and frequent words 
sometimes retained primitive shapes for some time — thus, bang > [ba] , and 
remained so for many months after later CVC words were rendered as CVC.?® 
Cf. the case (Smith 1973) of labial harmony, which swept the vocabulary 
immediately, as against that of velar harmony, which took six weeks to do so. 
It remains to be investigated whether there are processes uniformly showing 
instantaneous modification and others whose modification often or always 
leaves residues in child language development. 

It is not clear what status to assign to family-specific baby-talk words or 
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other very early shapes surviving into the adult language of individuals, in 
this debate. 


7. Suprasegmentals 


Intonation and stress are probably the very first language-like elements to be 
noted in the vocalization of infants. By contrast to the segmentals, these 
elements are also (with reservations) correctly produced very early. 

Thus, at a stage when the child produces no inflections whatever, place- 
ment of primary stress in isolated words shows only very sporadic errors. 
And indeed, stress (with the caveat in II.1 above) seems largely to determine 
the word-shapes that can be reproduced, or even (Waterson 1971) perceived 
and stored. Retardates, including mongoloids, acquire normal word-stress 
(Drachman 1975b). Not surprisingly, word-stress seems less resistant to dis- 
integration under pathologies like motor aphasia or pure dysarthria.”’ 

Stress alternations, however, whether phonologically or grammatically 
controlled, are mastered much later; in Greek, for some alternations not 
before 5 years of age, for others even later (Malikouti-Drachman — Drachman 
1976). Similarly, the elements of compounds may at first carry level stress 
(Leopold 1939—49), while contrastive compound stress may be acquired as 
late as 12 years (Atkinson-King 1973). 

In turn, tones within isolated words may be acquired very early, e.g., by 
28 months for Chinese (Chao 1951); though again, tone-sandhi is mastered 
rather later. And intonation, though perhaps the earliest of these mechanisms 
to appear, is not mastered contrastively (i.e., in association with grammar) 
until several years have passed (Weir 1962). 

The dichotomies sketched, i.e., early first use, but much later full mastery 
under syntagmatic and grammatical control, make it difficult to speculate on 
the role of primary acquisition in language change for stress, tone and intona- 
tion systems. It would seem, however, that system changes such as reversals 
in Scandinavian pitch patterns (Ohman 1967) or Japanese tones (McCawley, 
this volume) as also perhaps stress-shifts like that from Proto-Slavic to Old 
Czech, are to be associated with later acquisition stages if with child language 
at all. 


8. ‘Common’ processes 


The *coherency hypothesis' set out above (1.2) is seriously brought into ques- 
tion by data such as those in II. 1—7. But as already pointed out, this does 
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not mean that children do not in principle change language at all. Comparing 
distant assimilation (as in consonant harmonies) with contact assimilation, it 
is clear that the former presupposes the latter, which is to say that the latter 
is of course the more powerful process type. It stands to reason then, and it 
is also a fact, that contact assimilations "survive" primary acquisition and are 
thus processes common to all modalities. But it also follows (as Jespersen 
1922 points out) that such processes in language change could as easily be 
attributed to children as to adults. Much the same point applies equally to 
historical cluster simplification (though perhaps not to cluster resolution by 
vowel epenthesis, as already mentioned). 

What requires clarification, however, is whether all contact assimilation 
(and dissimilation?) sub-types apply across all modalities, for frequency, 
motivation, and hierarchies. 

It remains to add that it is to such processes par excellence that the 
problem of the basis of articulation (Drachman 1973c) may in the end relate, 
while the "distant" processes discussed above are perhaps attributable more 
to higher level programming problems. 


III. Conclusions 


Stampe assumed without question that the processes are ‘the same’ across 
modalities, and by a brilliant conceptual leap concluded that the child thus 
causes historical sound change by failure. to limit, suppress or order the 
relevant ones for his language. Stampe thus achieved what I have called a 
‘coherent’ hypothesis. But of course neither he nor anyone else has ever 
examined longitudinal acquisition data to check the obviousness of the con- 
clusion. 

But what if the process sets across modalities are not “the same"? I have 
shown that certain processes have quite different motivations, that others 
show a different distribution of subtypes across modalities, and that many are 
‘common’ and hence ambiguous to the problem of child versus adult in sound 
change. It is not clear whether there are any types of phonetic change which 
must be attributed to primary acquisition. Crucially, some processes very 
early suppressed by children are commoner in adult language than others 
later suppressed. Since, then, there are processes seen in adult language and 
history not attributable to learning failure in primary acquisition, the coherent 
hypothesis is an insufficient one. 

And what if the processes in fact survive primary acquisition? Now Stampe 
of course supposes that many must, to enable casual speech outputs to occur. 
But he overlooks the fact that the more 'primitive' processes may in fact also 
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be de-inhibited later, as is seen for instance in speech to young children, not 

to mention drunkenness or aphasia. On such a view, linguistically mature 
persons could as easily as children be responsible for sound change (cf. also 
US on common processes), so that the coherent hypothesis is also an unneces- 
sary one. 

Thus the role of primary acquisition in language change seems to have been 
exaggerated. In particular, the conjecture we set out to examine, that the 
child’s failure to limit universal processes in primary acquisition is sound 
change, is partly disconfirmed and partly not establishable. 

Could a weaker ‘coherent hypothesis’ be sustained? One strategy might 
be to assert ‘coherency’ for the processes of adult language and those of 
language-change, dismissing the vexing child-language processes as mere 
‘development problems’. I should, however, personally wish to claim that the 
full set of phonetic processes is indeed universal, and accounts for all the 
data in all three modalities. But this presupposes more precision in the aux- 
iliary hypotheses by which we account for the modality-specific nature of 
some processes, e.g., the doomed nature of some child-language processes I 
have discussed ?? 


Notes 


|l. Earlier versions of this paper were read at the Technische Universität Berlin, and 
at the Universities of München and Salzburg. For valuable written or oral comments 
I thank especially C. J. Bailey, W. U. Dressler, H. W. Eroms, A. Malikouti-Drachman, 
W. Mayerthaler, O. Panagl, H. J. Sasse and Th. Vennemann. Further acknowledg- 
ments are made at appropriate places in later footnotes. Exculpations go without 
saying. 

2. For the proposition see, e.g., Schleicher (1861—62), Paul (1886:31), Ament (1899), 
Herzog (1904), Sturtevant (1917), de Saussure (1916), Baudouin de Courtenay (in 
Stankiewicz 1972), Sweet (1889), Halle (1962), Kiparsky (1971). Against, e.g., 
see the later Sweet (1900), Meringer (1908), and Jespersen (1922). Compare the 
complex version in Andersen (1973). 

3. My sub-title is naturally adapted from Popper's book title. 

4.  Jakobson's (1941) powerful thesis of course antedates Stampe's by many years, but 
does not concern itself with phonetic processes as such. Stampe's conjecture is the 
first on phonetic process to be formulated precisely enough to be subject to refuta- 
tion. 

5. Fora further point of probable non-overlap involving the vexed question of hierar- 
chies, see my paper for the 3rd Phonology Meeting, Vienna, Sept. 1976, forthcoming 

6. Yaaku is Eastern Cushitic, but is today spoken in a language area in which the 

obstruent systems have a single (marginal) dental spirant /s/ (e.g. South Nilotic). 

(Private communication, Sasse). 

For p > f, cf. Dressicr (1974). 

I do not here discuss syncope of medial syllables, a phenomenon common to all 

three ‘modalities’. Greck data (Drachman 19752) suggest syllable-loss is sometimes 

by process-succession, of V-loss and cluster reduction: but it is not clear how far 
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such processes are quantal in Lass' sense (this volume). A Greek example is /kapélo/ 
‘hat’, rendered by one child (aged 2.6 years) as [pélo ^ papélo] , but once also ren- 
dered [»pélo]. Clearly, we may postulate *kapélo, with (1) labial harmony or (2) 
syllable-loss. For (2), we further reasonably postulate kapélo- [kpélo ] > [péio}. 
But should we also postulate, as first stages, [kopelo] — [kopélo]? Or even 
{kapélo] > [kupélo] by assimilation, > [kupélo],etc.? ^ 

It is unclear whether ‘last syllable is longer’ plays a role. 

Stable-stress languages are, on this hypothesis, the ones most likely to show the 
effect discussed: for languages with alternating stress, the habituation effect will be 
complexly bound to paradigms and sub-paradigms. 

The alternative (“CV” program) theory predicts total reduplication, but says 
nothing of development to “only consonant harmony". For the present view, total 
reduplication simply results from total immaturity of tract control. Grammatical 
reduplication in adult language can hardly rest on such a primitive stage as first 
cause (i.e., in Stampe's sense). And assonance and rhyme in poetry (not to men- 
tion nursery rhymes, etc.) are further evidence for the 'survival' of such processes 
in adult intuition — see part III. The higher-level unifying power of such rhythmic 
processes in poetry constitutes, as it were, “‘the right-hemisphere's revenge". There 
is hardly space to do more than mention the fascinating discussion on child vs. 
adult rhyming that followed the presentation of this paper. 

For the child at least (Vincent, this volume) the hypothesis that phonetics is the 
least ‘accessible’ part of language is hardly borne out. 

See Stern (1928, Ch. 8) for a dramatic collapse: between 1.11 and 2.7 years, initial 
consonants are largely (but hierarchically) replaced by [x-—h-]. I describe this 
case elsewhere. 

McCawley points out that [prıti] might be extra-systemic, and the later form a 
fresh acquisition. These are of course two quite separate claims: the first is (as they 
say) a notational variant of my own claim, while the second seems ad-hoc and 
unconfirmable, if also unfalsifiable! 

Though Turkish is said to have expanded its harmony so. But cf. Hooper (1973): 
Vowel-harmony is morphologized in Granadese Spanish, where it partly distin- 
guishes number in Noun and Adjectives and persons in the Verb. Lass points to 
South Dravidian, Swedish, and even Scots. 

Contra Kim (this volume); though child data show very occasional dominance of 
unstressed vowels. 

Bailey (1970) offers a pious hope, while Hjelmslev's (1970) ‘order of expiration’ 
theory is simply wrong, as Silva (1973) points out. 

While French (Roussey 1899, 1900) shows agreement in élastique > [sakit] , ma 
toque > [ma kot]; the two solitary cases in Norwegian (Vanvik, 1971) contradict 
Bailey: thus buksa — [buska] , and seks > [sesk]. 

Contra Hjelmslev, cf. fn. 7. But cf. Menn (1973) for a counter-case. 

In Korean, Greek, and Twana, glides metathesize across resonants; in Zoque, even 
across stops — e.g., pama ‘clothes’ m-bama ‘my clothes’, but p-y-ama ‘his clothes’. 
Vowel-epenthesis as a cluster-resolving mechanism is rather uncommon in early 
child-language, though it is common enough in the other modalities, as well as in 
dysarthria. 

W. Winter reminds me of cluster-resolving metathesis in Armenian. 

The metathesis [dz] > [zd] postulated between very early (Mycenean) and early 
(sub-Mycenean) Greek may belong here (Heubeck 1971): but cf. Bailey's inter- 
pretation (1968). 

But cf. glottalization before plosives in English (Roach 1973). 

Cf. Nadoleczny's case of Duten Ta Herr Dotta, for 'guten Tag, Herr Doktor' cited 
in Jakobson (1941) as hypercorrection, but more reasonably accounted for by 
distant assimilation (see 11.3). 


140 Gaberell Drachman 


Dressler's child Elizabeth had t-epenthesis (a kind of harmony?) in 'Donau-^' and 
"Tante Nova-t’ from 2—3 years (personal communication Dressler). Lass reminds 
me of forms such as drownded; Traugott of whilst, amongst and 'gainst; and 
Andersen of thumb. 

26. Contrariwise, adult and historical lexical diffusion seems to be strongly affected by 
frequency. 

27. Some pathologies in fact result in syllable-by-syllable pronunciation, which of 
course wipes out stress distinctions. 

28. Ihave characterized the notion that “the full set of phonetic processes does (with 
suitable auxiliary hypotheses) account for the data in all modalities" as a weaker 
hypothesis. But this is so only in the face of Stampe's account of sound-change. If 
the processes are in fact in some sense always available, then my claim constitutes 
a competing strong coherency theory of process phonology: and this paper con- 
stitutes a first tentative statement of the required auxiliary hypotheses, at least so 
far as child language is concerned. 
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WOLFGANG DRESSLER 


How much does performance contribute 
to phonological change? 


1.1. In opposition to traditional views that language change starts in per- 
formance (parole), generative grammarians have equated linguistic change 
with change in competence! . Due to the speculative character of argumenta- 
tions and due to lack of historically documented phonetic details most of 
the claims and counterclaims made consisted in untestable ideas. 

From phonological change I try to exclude detailed phonetic change 
(involving intrinsic allophones only, if a separation from extrinsic allophones 
is possible at all), and I definitely exclude — for my purpose — morphono- 
logical change, morphologization, restructuring, rule loss (all of these changes 
referring only or more to morphology rather than to phonology, and belong- 
ing undoubtedly to change in competence)? . Moreover, I concentrate on the 
origin, not on the spread of phonological change. 


1.2. According to Anttila (1972:128 and in later studies) “most changes 
seem to be triggered by performance". Performance? contains variation due 
to imperfect control, to imperfect articulatory organs, to memory restric- 
tions, slips of the tongue or of the ear, other errors such as involuntary con- 
taminations, variation due to fluctuations in attention and to inadvertence‘ , 
to confusions, to playfulness, etc., and individual “biophonetic” character- 
istics (see Trojan 1975), which can not be described by rules. 

Of course it is very difficult to ascertain what various authors mean by 
competence and performance (cf. Linell 1974:19ff); moreover competence 
and performance, for most authors, are inseparable from one another. There- 
fore I must stick to cases which are generally thought of as performance 
deviations from competence, i.e., the above-mentioned deviations from 
correct performance (as intended by competence and as described by rules 
of the grammar). Therefore my question really is whether and how many 
types of sound changes can be attributed to performance changes which 
anticipate correlated changes of competence in such a way that this “antici- 
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pation” could be (possibly) observed or at least inferred. Only after having 
answered this question can one try to grapple with the question which came 
first: the chicken or the egg, i.e., whether, in general, sound change originates 
in competence or in performance or in both. 

In performance hypotheses sound change is said to be (always or most of 
the time) the result of random vacillations and gradual fluctuations, to be 
imperceptible, to be due to ease of articulation or to individual tendencies, 
to result from the inability of the individual to produce exactly the sounds 
which he hears, to be due to stylistic fluctuations, to be of a statistical 
nature, etc. 


1.3. As is well known, generative grammarians have claimed that sound change 
originates in competence. Their arguments have been of a theoretical and/or 
speculative nature. Empirical evidence against performance hypotheses of 
sound change have been rarely advanced, e.g., the abruptness of many types of 
sound change — but also slips of the tongue and other mere performance 
substitutions can be abrupt; grammatical conditions of sound change; the 
describability of sound change by means of abstract rule change. 

As the exact origin of sound change can never be observed or captured in 
a direct way” , I want to discuss in an indirect, but at least partially empiri- 
cal, way the amount of sound change types that have been or may be attribu- 
ted to origins lying in performance, and that seem not to have attracted 
enough empirical discussion in the literature. 


2. Sound change due to loans (from a substratum, superstratum, or adstratum) 
is probably the case where possible origins of phonological change can be most 
easily ascertained. Imperfect application of phonological rules of the target 
language by speakers of a source language (cf. Fasching 1973) is often seen as 
due to lack of competence in the target language, or more precisely perform- 
ance errors. However, we must distinguish between confusion errors which 

can not be directly traced back to a model in the source language on the one 
hand, and transpositions of parts of the competence in the source language 
into the target language on the other. 

The former errors are performance errors — often of a random nature — 
which seem not to have any chance to survive in future generations of 
speakers of the target language; the latter ones represent a deviant, calqued 
competence which can be described as rule or segment borrowing. Thus sound 
change (in the sense of rules or laws) originating in language interference is 
not based on performance (as distinct from competence). 

A striking example of diachronic rule interference can be seen in the 
Poitevinian dialect of Galloromance (Gamillscheg 1937:80—92): French (and 
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Provençal) transformed £ to d between sonorants, the langue d'oc d to z; the 
transition dialect of Poitevinian telescoped both changes to t > z. 


3. Many authors — especially in the 19th and early 20th centuries — have 
derived much of sound change from speech errors (slips of the tongue, 
including non-analogical contaminations). This view seems to go back to the 
very origins of methodical, systematic work done in comparative philology, 
where language change has been described in analogy to the history of texts: 
here philologists have to deal with manuscript copying and have to recon- 
struct stemmata according to common errors (7 shared innovations) of 
manuscripts (cf. Hoenigswald 1973:25 ff). A related root is the 19th-century 
equation of language change with corruption. 

Both views are completely outdated today. Moreover performance errors 
cannot have the necessary prestige for spreading and becoming institutionalized 
innovations or rules? . This (speculative) reasoning can be backed up by 
empirical evidence. 


3.1. (Non-analogical) contaminations in speech errors are rather different 
from blends in language diachrony (see Dressler 19762): e.g., the well-known 
case of the Latin genitives jecinis and jecoris "of the liver" resulting in 
jecinoris shows a resulting form which is longer than both source forms, and 
which has a different stress pattern, whereas contaminatory errors result in 
forms which retain the length of the source forms, if they have already 
identical length; moreover they retain their stress patterns most of the time. 

According to Paul (1920:160—2) diachronic contamination nearly always 
occurs between words which are either etymologically related or suppletive 
or antonymous, which is not the case at all in speech errors (see Dressler 
1976a § 13). Cases of institutionalized blends which fit the statistical ten- 
dencies in speech errors are rather rare (cf. Wood 1911:1973 ff), e.g., br/unch 
from br/eakfast and lunch. 

Most, if not (nearly) all historical blends are either of an analogical nature 
(and not phonological contaminations such as many errors) or are consciously 
coined or are due to interference between two dialects, e.g. g/alancer (Geneva, 
Savoy) from gangaler and b/alancer “to balance” (cf. Goebl 1976), i.e., they 
exhibit an interference of two competences (see 2). Finally blends never 
result in phonological change, as it is commonly understood. 


3.2. Non-contaminatory slips of the tongue (cf. Meringer — Mayer 1895, 
Meringer 1908, Fromkin 1973) are generated by syntagmatic influences, 
mostly at a distance (Fernwirkungen"), such as assimilatory (more rarely 
dissimilatory) anticipation and preservation, assimilatory increment, and 


148 Wolfgang Dressler 


dissimilatory loss. Parallels in diachronic change are sporadic word deforma- 
tions such as Italian cocodrillo "crocodile" from Ancient Greek kroködilos. 
Thus there are sporadic cases of vocabulary change (of a phonological nature) 
that probably originated in performance. 

Sporadic distant processes which were applied in isolated words either 
optionally or obligatorily (with restructuring in general) seem to be due to 
the same psychological factors of performance (Schopf 1919:35 ff) as 
parallel slips. Thus here we may have a good case of sound change originating 
in performance, being later sanctioned by competence (first of isolated 
speakers, then socially accepted)’ ; but this holds only for very few words of 
a language, e.g. Italian albero “tree” from late Latin arbore(m). 

However, many slips such as lawfully joined > jawfully loined (Fromkin 
1973:245 C.9) violate (also as in aphasic errors) the relevancy condition (or 
crossover constraint; cf. Howard 1975:112 ff), which holds in distant assimila- 
tions, dissimilations, and metatheses of natural languages. The example Kathy 
can type  tathy can type shows, in addition, a distant process between non- 
neighboring words (cf. Schopf 1919:51), whereas in natural language grammars 
distant processes occur only within the same word or, very rarely, between 
closely connected neighboring words, e.g. Latin aulam extarem (Plautus, 
Rudens) from aulam extalem, if this is not an error itself. As with violations 
of the relevancy condition, slips go with recorded substitutions in aphasia 
and child language. 

Among speech errors there occur distant metatheses where single distinc- 
tive features are moved (as in aphasia), e.g. Lebanon > Lemadon, pedestrian 
> tebestrian (cf. Fromkin 1973:17, 223 ff, 252 ff), a type of metathesis 
which so far has been cited in historical linguistics only for the feature [voiced], 
and even here only as a very rare phenomenon, i.e. Span. gritar < cridar, 
gretar «. Lat. crepitare (via *credar, see Schopf 1919:190 f). 


3.3. Perceptual errors? are very complex and cannot possibly give rise to 
“sound awe", If J. Ohala (in the abstract for this conference) claims that 
"sound change originates not as ‘grammar change’, but as a misapprehension 
of the speech signal"? , then he seems to refer, if I understand him correctly, 
either to systematic substitutions in child language acquisition (i.e. com- 
petence, cf. 4 for abductive change) or to perception experiments with 
isolated sounds, logatoms or words, or to word pairs in identical sentence 
frames that rarely occur outside the experimental situation. But these 
experiments are hardly comparable to conditions in actual speech situations 
where phonological change of adults would originate. Systematic mis-percep- 
tion of phonemes of allophones either occur as contact phenomena (i.e. 
interferences of competences, see 2) or in language disturbances such as 
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aphasia (i.e., disturbance or loss of competence). If isolated words or names 
are restructured due to misperception, this does not constitute a sound change. 


3.4. Rogger and Hermann (1931:88) hypothesized that popular etymologies 
(paretymologies) are due to perceptual reinterpretation. These involve, how- 
ever, semantics and derivational morphology or lexical analysis, and are thus 
neither theoretically nor empirically the source of phonological change. 
Bredsdorff (1821:12) tried to explain them rather by restrictions of memory 
reliability. 


3.5. Reimold (1974:42—4) has proposed a type of natural phonological 
processes which he calls “sloppy timing rules": they would explain the inter- 
change between prints and prince in casual speech, i.e. [ns~nts] . In addition 
to casual speech, such changes occur both in slips (also in disturbances) and 
in optional or obligatory phonological change. Barnitz (1974) attributes the 
genesis of all these substitutions to performance. In slips (and in puns) these 
substitutions are quite optional whereas in diachronic change we find often 
obligatory, regular or lexically diffused change, which might be generaliza- 
tions by competence. I do not know of any specific studies of such substitu- 
tions in casual speech. Due to the rather anecdotal state of evidence in this 
area (with the exception of diachrony), I cannot judge the hypothesis that 
this is a sound-change originating in performance (cp. Ohala 1974a:357—359). 


3.6. I do not want to give the impression of grossly undervaluing the import- 
ance of articulatory, acoustic, and perceptual phonetics for phonological 
change. Literature, rightly, abounds with notes on sound changes involving 
only small articulatory changes. And Jonasson (1971:38) may be quite right 
in saying that “the probability of a phonological change is inversely correlated 
with the perceptual distance between segments". 

But I maintain that it is not the organs themselves that are responsible for 
the change, e.g., by sloppiness or erroneous functioning, but that it is the 
brain, which is quite aware of the articulatory and perceptual possibilities 
and restrictions of the speech and hearing apparatus. Therefore it is in order 
to avoid mis-perception!! that some sounds are changed to more readily 
perceivable ones. Or, another type of change, phonological processes of 
casual speech where certain perceptual distinctions are blurred and less 
attention is paid to preserving articulatory distinctions, are generalized to 
formal speech”. 

Thus even sound changes which have a very clear relation to general 
articulatory and acoustic constraints, can be said to be mentalistic and to 
reflect change in competence’? . The same holds for language specific con- 
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straints: e.g. German does not tolerate the vocalic sequence [id] ; therefore 

the learned word Diözese “‘diocesis” (of Greek origin) is metathesized in 
ordinary speech (at least in Austria) to [die’cd:za] . Although this metathesis 

is unconscious (and no adult acquainted with this word would dream of writing 
Diezóse), it is not a performance error, but (for most speakers) a split between 
language competence and orthographic competence. 


4. Child-language acquisition is thought to be the principal source of phono- 
logical change by most linguists nowadays!^ . If a process of child language 
(such as A. Meillet's French example of [A] > [1] (or final devoicing of 
obstruents)) is said to initiate phonological change, then it is a question of 
general and systematic substitutions, reflecting the (older) child's competence, 
and this even in the case of incipient lexical diffusion. 

To my knowledge there are no systematic studies of performance aspects 
of child language (with the partial exception of Hsieh 1972; Chen — Wang 
1975:263 ff), though it is recognized, e.g., “that the sound fluctuations in 
children's spontaneous speech are sometimes due to imperfect control -nd slips 
of the tongue or playfulness" (Bodine 1974:5). A prominent type of possible 
performance processes of the child are distant processes (e.g., distant 
assimilations), which Drachman (1975:242) compares with slip processes. 
But since such distant processes are more and more restricted and finally 
nearly suppressed in later stages of child language, chances of their survival 
as diachronic changes are slim (cf. Drachman, this volume). 

Besides (primary) articulatory substitutions, perceptual reinterpretations 
have been put forward as sources of phonological change, particularly in 
connection with Andersen's (1973) notion of abductive change and with 
experimental perceptual (and acoustic) phonetics. But perceptual theories of 
child substitutions (if they differ from perceptual theories of adult substitu- 
tions) hinge on the maturational development of perception and thus refer 
to physiological restrictions of competence. If one calls them a part of 
performance (to the exclusion of competence), then one could not avoid 
the absurd consequence (exposed for aphasia by H. Whitaker), that even the 
elimination of the physiological basis of competence (e.g., by lobectomy) 
would not affect competence itself, but only performance. Therefore I 
follow those (e.g., Troike 1969) who postulate the existence of receptive 
competence as part of general linguistic competence. Performance related 


misapprehensions are hardly the source of phonological change (see above 
11.3). 


5.1. Another performance-based source of phonological change is said to be 
stylistic fluctuations and style change (cf. Samuels 1972:177). The perform- 
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ance character of such variation seems to be corroborated by its frequent psycho- 
logical induction (cf. Vanecek — Dressler 1975), its statistical character, and its 
random phonetic zones of dispersion (cf. Labov — Yaeger — Steiner 1972). 

However Labov’s pioneering studies concern spread rather than origin of 
sound-change (e.g., of vowel raising in American English)! . The ultimate 
causes of such finely graded stylistic or sociolinguistic changes are social 
changes, as Labov and other sociolinguists have shown, i.e., they reflect 
changes in sociolinguistic competence and undoubtedly not sociologically 
unmotivated changes in psychological factors such as attention and 
emotion!" . Here the idealized, purely linguistic Chomskyan notion of 
competence must be extended to the notion of sociolinguistic competence, 
as has been widely argued in recent literature (cf. the discussion in Dittmar 
1973:200--95). 


5.2. Also the influence of the frequency of occurrence of words (cf. Mariczak, 
this volume)? , which might be called a performance factor, can be explained 
only by means of sociolinguistic reasoning which includes parts of socio- 
linguistic competence (cf. Dressler 1973:137—138). One incentive to choose 
a more casual style is greater familiarity or acquaintance with parts of the 
speech situation’? ; high frequency is one factor of familiarity; words used 
belong to the speech situation; casual styles show more generalized processes 
of weakening and deletion than more formal styles. Thus, it is explainable 
that the speaker may choose for frequent words or morphemes more casual 
(= weakened, mutilated) forms. But such choices appertain to sociolinguistic 
competence as well as generalizations of more casual style forms in general; 
they do occur also in accordance with natural process hierarchies as permitted 
in the style ranges of a language. 


5.3. Also phenomena of drift, such as parallel innovations in distant, but 
cognate dialects (e.g., umlaut and fortition in different Germanic dialects) 
cannot be considered as good evidence for slow, random phonetic changes 

in performance. We can hypothesize (cf. Dressler 1973:144 f., 1975:230) 
that these innovations existed already in casual styles before the dialect 

split, only the generalization from casual to formal styles (that usually are 
the only attested styles in historic documents) would then be an independent 
parallel innovation in those separated dialects. This hypothesis, a hypothesis 
based on the basis of articulation, and a performance-hypothesis would now 
have to be compared znd checked. 


5 4. Lexical diffusion (Chen — Wang 1975, Hsieh 1972, Chen 1972) seems to 
propagate in a random fashion, and this random character might be attributed 
to performance. 
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However, there seem to exist cases where this random character is severely 
restricted by grammatical constraints. In Scottish Gaelic” original @ has 
been broken (diphthongized) to ia, eu, etc. (according to the specific dialect), 
in various degrees in the dialects. It occurred first and in most dialects in the 
ordinal number a’chiad “the first”, then in the cardinal numbers diag “ten” 
and sia “‘six”, then in various lexical items; the last and least frequent item to 
undergo breaking has been the proper name Siamas "James". Here lexical 
diffusion has been governed by grammatical classes, with sound change 
occurring first in number names, where sound changes are often anticipated 
(cf. Dressler 1973:135); the conservative character of proper names is equally 
well-known. The lexicon proper (common nouns, etc.) is much less organized 
and does not exhibit such clear-cut compartmentalizations, therefore lexical 
diffusion may be implemented in a rather random fashion. 

Secondly, lexical diffusion belongs to spread, not to the origin of sound 
changes, such as the changes in 5.1—3. 

Thirdly, with the exception of early child language (Hsieh 1972, cf. 
Drachman, this volume) lexical diffusion generally seems to apply to specific 
lexical items in a categorical way, not in an optional one. Such categorical 
choices cannot belong to performance only. 


6. Among the phenomena of language death or language decay (cf. Dressler 
1972) one finds instances of confusion and random behavior, e.g. some 
young Bretons (Dressler 1972:454) vary freely between apical [r] (the 
original dialect pronunciation), uvular [R] (their French pronunciation), 
approximant [+] and fricative [f] , which both have no model or antecedent 
in Breton or French. These sounds then may be new allophonic realizations 
which belong to performance only. But the cause of their genesis is decay or 
loss of competence (comparable to aphasia). Further stages of such advanced 
language decay are a new competence calqued from the competence of the 
victorious language or language death, i.e., complete loss of competence in 
one language. Thus such phenomena are totally different from phonological 
change in the sense of innovations in the development of a vigorous language. 
In language decay we find the unique case of competence without per- 
formance, e.g., the last native speakers of Manx were (and still are?) competent 
speakers of Manx (at least in the restricted sense of semi-speakers, cf. N. Dorian, 
forthcoming), but lately they have never spoken to each other (except on 
the rare occasions brought about by linguists or celtophiles), thus there was 
no Manx performance (I do not know whether they still dreamt or mono- 
logued in Manx). In language disturbances and in child language we find cases 
of both competence without performance and of performance without 
competence. 
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7. Finally, there is one very delicate type of sound change which is very 
different from the discrete quanta of rule change in the sense of generative 
grammar: changes in the basis of articulation?! (cf. already Passy 1890:244 f). 
That this may be a possible primary source of sound change, is indicated by 
the existence of different bases of articulation within the area of the same 
language, e.g., North German and South German dialects diverge markedly 

in their respective bases of articulation. 

But as Drachman (1973) has convincingly stated, a language-specific basis 
of articulation is a unifying force of high complexity that children have to 
learn in order to speak their respective language properly. Thus it must be 
part of their competence, and we may speculate, that also changes in the 
basis of articulation are subject to mental control (competence). 

It is questionable whether sound-change might originate directly as a 
basis change at all, for in this case all members of a sound-class (be it phonemes 
or allophones) would have to be subject to the process at the same time. 
There would be no place for lexical diffusion, as it seems to be absurd to 
postulate that any adult (or older child that has settled for a definite basis 
of articulation) would use different bases for identical segments of different 
words. Therefore adherents of the theory of lexical diffusion (and of sound- 
change originating as style change, 5.2—4) could allow primary changes in 
the basis only in two cases: (1) if a language is taken over by a new population 
with a different basis of articulation, (2) if children "decide" to learn a new 
basis of articulation which differs from the basis of their parents and (older) 
siblings. Then lexical diffusion would have taken place before they would 
have decided about their definite basis of articulation. Otherwise changes in 
the basis of articulation would be secondary, i.e., reorganizations of the 
basis in view of new processes having entered (i.e., being allowed or “‘accep- 
ted" by) the language. 


8. My tentative conclusions are these. We know little abóut how and where 
phonological change originates, but insofar as we can argue about it and use 
empirical arguments (at least per analogiam), the outlook is very bleak that 
much of phonological change may originate in performance, with competence 
trying to catch up with previous changes in performance (Kiparsky 1970:305, 
pace Koch 1970). The primary cause of nearly all of sound-change seems to 
be change in competence or simultaneous change in competence and per- 
formance. Most of the time, changes and variations in performance are only, 
very trivially, the (Aristotelian) causa materialis of sound-change. 
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Notes 
1. Ee Postal (1968). The mentalistic character of sound change has been well articu- 


10. 


11. 
12. 


13: 


14. 


15. 


lated already by Bréal (1897:7, cf. 10): “C’est donc dans l’intelligence, dans le 
cerveau, qu’il faut chercher la cause premiere des changements phoniques” and 

“La volonté cessant de surveiller les organes, ceux-ci obéissent ä leurs propensions. 
Mais de ces propensions il y a si loin 4 des necessites, qu’un peu d’attention, un 
leger retour de volonté suffit pour remettre les choses au point”. 

Anttila (1974:63 ff, 83, 137 ff) and others (cited there) think that analogy rather 
starts in performance. 

Beyond normal (and institutionalized) correct actualization of competence, where 
competence and performance cannot be well distinguished for our purposes. 

For our purposes, only insofar as they are induced by psychological factors, with 
the exclusion of sociopsychological factors (cp. Vanecek-Dressler 1975). 

E.g., if sound change starts with an individual innovator of the change (“Sprach- 
schöpfer”, cf., e.g., Schuchardt 1971:137), this particular innovator is irretrievable. 
Pound (1914:21, 58) reports about the nonce blend sweedle + swindle and wheedle 
that has subsisted in the speech of one Nebraskan family, and about the contam- 
ination trinkle < trickle and twinkle that was “in occasional use by adults and 
children" in his time. 

Unfortunately neither Schopf (1919) nor Grammont (1895) distinguish system- 
atically between errors (either oral slips as in Meringer-Mayer 1895 or written errors 
in inscriptions and manuscripts) and definite changes of word forms in a language 
or a dialect. 

As far as one can tell from the very rare studies on misperception of words in actual 
speech situations, see Meringer — Mayer (1895:157 —59), Meringer (1908:142-43), 
Garnes — Bond (1975): e.g. Cupid > Cuban, dental > dinner etc. In my opinion such 
cases of mishearing should be separated from the principle of acoustically printed 
monitoring. 

One of the earliest claims about sound change being due to erroneous hearing and 
understanding is to be found in Bredsdorff (1821:9). Later Kruszewski (1883:71) 
speaks of inaccuracy of perception (“Ungenauigkeit der Auffassung"). 

Ohala (1974a:378) even thinks that “The origin of velar softening may have 
involved the misperception of a [ki] sequence as [tfi] or [si] ". But this is highly 
unlikely, as the palatalization rules of the type [ki ^ Ci] (not to speak of [ki si]) 
seem to have been telescoped from at least two processes: [k > kJ, ki — č] (cf. 
Dressler 1976b § 3.4.2.3). 

This holds also for the arguments in Chen — Wang (1975:270, 274 ff.). 

Ohala (19744a:368) passingly dismisses "ease of articulation” and “perceptual needs” 
without any in-depth discussion of the various explanatory possibilities that lie in 
these and related notions, and which could supplement Ohala’s own line of research 
without contradicting it. 

If I interpret Andersen's (1974) system correctly, “perceptually induced sound 
changes” correspond to his abductive changes, and they are innovations due to 
specific decisions of the speakers as to how to interpret perceptually ambiguous or 
unclear sound productions. 

I do not accept the highly divergent view of G. Drachman (this volume) although I 
have myself exposed discrepancies between child language acquisition and dia- 
chrony in Dressler (19742), and although our views coincide enough elsewhere. 
There are other problems with perceptual hypotheses of phonological change: (1) 
Often they do not predict the directionality of sound change: e.g.? > w, kW > p, but 
never *w >+, *p > kV. It is true though, that in recent literature the unidirectionality 
of some alternations is made clear, see Ohala (1974b), Thurgood — Javkin (1975). 
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16. Labov (like many others nowadays) sees not much point in distinguishing origin and 
spread of sound change. Nevertheless in studying explicitly “sound changes in 
progress" he indicates clearly that he is primarily interested in propagation, not in 
origin. 

17. E.g. Germanic tribes supposedly having got more emotionally aggressive during the 
Great Migrations, thus, have been thought of provoking therefore the 2nd Sound 
Shift — and even that would constitute a certain sociopsychological motivation! 

18. Already proposed by H. Schuchardt (see Vennemann-Wilbur 1971:25) and by 
Bréal (1897:4), cf, Malmberg (1971:285). 

19. Malmberg (1971:285) relates this to information theory: more frequent, i.e., 
predictable, words can be reduced more easily. 

20. Jackson (1968). This article has been brought to my attention by David Clement 
(Edinburgh); more research is needed in this subject. 

21. And possibly basis of perception? 
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MARTIN B. HARRIS 


The inter-relationship between phonological 
and grammatical change 


Although the concept of syntactic drift dates back at least to the writings of 
Sapir (1921), recent work in the field seems to have needed a catalyst in the 
shape of the clear and systematic presentation of a number of ‘syntactic 
universals’, above all by Joseph Greenberg (Greenberg 1966"). Largely on 

the basis of these insights, we have seen the rapid development of an extremely 
convincing language typology based on the observed fact that there is a clear 
correlation between the relative ordering of a variety of different constituents, 
and between these patterns of ordering and a number of other important 
morphosyntactic characteristics such as for example the degree of reliance 
placed on suffixed case-endings. In general, one of these features, namely the 
relative ordering in simple sentences of the verb and its direct object, is, 
implicitly or explicitly, accorded priority — a point which we shall take up 
below — and languages are said to be of either VO or OV type (with, of 
course, a greater or lesser degree of consistency). The juxtaposition of such a 
typology with the original concept of drift, by such scholars as Lehmann 

and Vennemann, leads inevitably to the conclusion that morphosyntactic 
changes will almost invariably be in accord with a tendency for a particular 
language to become ‘typologically consistent’, that is to admit changes which 
further the ‘drift’ of that language towards an ‘ideal’ VO or OV type. This 
much more sophisticated concept of drift has of course been best demon- 
strated with regard to the Indo-European languages, which — with relatively 
few exceptions, of which modern German is perhaps the most significant 

(cf. Lehmann 1971) — show an over-riding tendency to become consistently 
VO in type; we should bear in mind, however, that similar evidence is now 
available from a very wide variety of languages on a world-wide basis. The 
purpose of the present paper is to investigate in the light of conflicting claims 
the interrelationship between syntactic drift, thus defined, and phonological 
change, with particular reference to three well-documented grammatical 
changes in Romance. 
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The clearest stance on this particular issue is probably that taken up con- 
sistently by Theo Vennemann, for whom the cause of drift as a whole is 
without doubt phonological reduction. The following quotation (Vennemann 
1975:301) will serve to illustrate this view which appears widely in his writ- 
ings: “Sapir was moving in the right direction when he ... viewed phonological 
change as the ultimate cause of drift. We are now, half a century after Sapir's 
exposition of the problem, in a position to make deeper and more compre- 
hensive generalizations about the nature of phonological and syntactic 
change". As Koch points out (1974:63), in saying this, Vennemann is the 
latest of a long series of scholars who have explained most, if not all, of the 
specific changes which are now grouped together within the ‘drift’ from OV 
to VO typology by reference to the erosive effect of phonological change. 

Other scholars, such as Koch, reverse this view completely (cf.: “It is 
clear that inflections cannot be eroded away if they are still functional — or 
if they are still harmonious with the basic word-order of the language” [Koch 
1974:101]), while yet others (such as R. Lakoff) regard any discussion of a 
cause-effect relationship between phonological and syntactic change as 
‘ridiculous’, in that the two are inextricably linked. Her claim with regard to 
one of the specific instances that we shall be examining below is that “the 
phonological changes could not have occurred, with preservation of intelligi- 
bility, unless prepositions had developed beyond their functions in Classical 
Latin, and the syntactic changes in the case system would not have flourished, 
had not changes in the phonology rendered them essential" and that therefore 
“one needs to look simultaneously at two levels of grammar: the syntactic 
and phonological components” (Lakoff 1969:86). These three conflicting 
claims will be scrutinized carefully in the light of three specific instances of 
historical change in Romance: the drastic reduction of the case system in 
Vulgar Latin, the effacement of final [-s] in Old and Middle French, and the 
increased use of subject personal pronouns in French to the point where they 
are now mandatory. 

Let us look first at the progressive elimination of the affixed case-morphemes 
of Latin and their replacement by other devices, in particular by a 'gram- 
maticalized' SVO word-order and by prepositional phrases. There is general 
agreement today, of course, that both developments are Very much in accord 
with those which would be predicted for a language in transition between 
OV and VO type, such as Latin most certainly was. We need to consider two 
main approaches to the explanation of this phenomenon: (i) a fundamental 
change in the order of the major sentence constituents from OV to VO 
rendered the loss of case endings and the more widespread use of prepositions 
inevitable (i.e., a change in the basic sentential elements has logical and 
chronological priority); and (ii) reductive phonological change inevitably 
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destroyed the efficacy of the case system, and was thus ultimately responsible 
for the whole set of changes associated with the passage from OV to VO. 

The first of these views is very much along the lines proposed, in a more 
general sense, by Lehmann. For Lehmann “the verb is distinguished as a 
central element in language — the element fundamental in the ordering of 
the grammatical elements and markers" (1973:65), a view repeated frequently 
elsewhere in his various treatments of this topic. It would follow, then, as 
Vennemann had observed (1974:354), that typological change could occur 
only when the basic verb position changes. It is beyond the scope of the 
present paper to ask what might cause such a change in the basic verb posi- 
tion: suffice it to say that Lehmann does have proposals to make on this 
matter (for example 1974:242). What we need to ask is: can we in fact, on 
the data available, attribute primacy to this particular change within the 
general typological shift in Latin, especially with regard to the specific morph- 
ological changes under consideration? 

The answer is clearly no. Of the two changes under consideration here 
"the change from postpositions to prepositions (already in the earliest 
literature) long antedated the change of the verb from final to ‘medial’ posi- 
tion". So says Miller (1975:45), with evidence not only from Linde (1923) 
for the literary language (and Marouzeau, 1938:106—107), but also from his 
own personal investigations of graffiti. While, therefore, the evidence of the 
co-occurrence of certain syntactic changes is strengthened by the situation 
in Latin, the claim that verb-movement ‘entails’ the other restructurings is 
not supported by the facts, at least in this instance. 

So now we may turn to the central issue: are such changes to be attributed, 
solely or primarily, to reductive phonological change? While it would be rash 
indeed to eliminate it as a contributory factor, a scenario whereby phonetic 
erosion reduced the efficacy of the S-O morphological opposition, thereby 
necessarily inducing a verb-position shift which in turn disfavors postposed 
morphology which is not in harmony with the new VX typology of the 
language (cf. Vennemann 1973:10; 1974:356) is, as we saw in the preceding 
paragraph, simply not in accord with the data, in that many of the typo- 
logical changes associated with an OV —VO shift long preceded that of the 
verb shift. 

What alternative explanation could be offered? I should like to suggest 
tentatively here that two apparently unconnected factors may be at work. 
Firstly, as is well known, the classification of nouns into such purely formal 
categories as declensions, genders and the like leads inevitably to a great 
deal of unmotivated variation; but, as Anttila puts it (1972:181), "the mind 
shuns purposeless variety". Languages adopt a whole variety of analogical 
procedures to reduce this difficulty in surface structure, even though such 
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changes may reduce the efficacy of the system as a whole from a communi- 
cative point of view. Further, however, and more seriously, the selection of 
the actual cases themselves (i.e., the realizations of underlying ‘case functions’) 
also becomes progressively more problematic by virtue of an ongoing ten- 
dency to increase surface-structure regularity at the expense of greater 
opacity in respect of the relationship between underlying structure and its 
actual exponents. (See Harris 1972:273 and 1975a:191 for details of this 
process operating in Latin and French.) We thus have, as I have shown else- 
where (and cf. Koch 1974:64), a system which becomes increasingly un- 
motivated and inconsistent, scarcely in accord therefore with the dictum of 
Anttila cited above. Alternative structures — which we now know will usually 
be harmonious with the general drift of the language — are gradually developed 
and there normally comes a time when these new, more consistent and more 
motivated, structures oust their earlier rivals from the language.’ (Harris 
1975b describes the period of overlap and the eventual prevalence of the 
innovating structure in more detail.) It goes without saying that the new 
structures then become liable to exactly the same processes as their predeces- 
sors; hence the cyclical nature of change in this area. Note finally that such an 
explanation can account in principle not only for the stage when a suffixed 
morphology is lost — particularly amenable to the ‘phonetic erosion’ hypo- 
thesis — but also for example for the decline of a prefixed morphology as 
part of a return from VX to XV at another point in the cycle (cf. 

Vennemann 1974:371). 

Many syntactic changes — e.g., the development of a new S-O morphology 
(cf. Vennemann 1974:359) — cannot be attributed to reductive phonological 
change; they must be viewed as part of an ongoing cyclical process. The 
question is: what keeps the wheel turning? I have tried to suggest a possible 
reason here, and the point is taken up once more in the final paragraph of 
this paper. 

One final note is necessary before we pass on to our next specific example. 
Our claim that phonetic erosion was not the primary cause of the loss of the 
Latin case system does not mean that such endings could not subsequently 
be eroded; but neither does it mean that they necessarily would be. (This 
point is taken up again in note 9 and in the concluding paragraph, and is 
accordingly not elaborated upon further here.) As a matter of fact, in early 
French final vowels and consonants were heavily reduced, to the point that, 
in effect, only the final [-s] which is discussed in the next section survived; 
and yet that language retained a two-case system of sorts for some fifteen 
hundred years. In Spanish, however, apart from final [-m], already effaced 
in Latin, the majority of the vowels and consonants employed to mark cases 
survive in final position to this day. The loss of the case-system was, however, 
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far more rapid and more absolute in Spanish than in French. In this instance, 
therefore, we have yet further evidence that phonetic erosion is not the 
major cause of this particular change. 

Let us now turn our attention from a situation where phonetic erosion 
does not seem to be the primary cause of morphosyntactic change to one 
where the Sapir/Vennemann view of reductive phonological change as the 
ultimate cause of ‘drift’ seems to be better supported. In Old French, largely 
owing to the persistence of final [-s] in positions where it had been found in 
Latin, the majority of masculine nouns retained a two-case system, with 
nominative forms being opposed to oblique? forms in both the singular and 
the plural. The position was complicated by the fact that this one suffix, Lal, 
normally served to mark both the nominative singular and the oblique plural 
of masculine nouns, while serving simply as a marker of plurality in the case 
of feminine nouns. Typical “declensions’’ were thus 


m. f. 
s. pl. s. pl. 
nom. murs mur rose roses 
obl. mur murs rose roses 


Clearly, the effacement of [-s] would totally destroy the inter-connected 
systems used in Old French for the marking of case and number; and we in- 
deed find — with reference from now on exclusively to the spoken language — 
that these systems have been radically reorganized and [-s] has been virtually 
eliminated. To what extent is the latter development the cause of the former? 
As this question is one which I have examined more fully elsewhere (cf. 
Harris, forthcoming), the more salient points only will be repeated here. We 
must distinguish carefully between the loss of the case-markers and the loss 
of the plural marker. The former change — which, in the written language 
at least, took place between the twelfth and fourteenth centuries (cf. Foulet 
1968:32—36) — is one which traditional descriptivists and modern students 
of typological change are at one in predicting. A case system which was 
marked at all on only about half of the nouns in use in the language, which 
used the same suffix as was used elsewhere to mark plurality, and which was 
in any event redundant given the increasing use of word-order to distinguish 
subject and object was bound to be lost in time, and the generalization of 
the oblique form (9 singular, -s plural) was inevitable, given the numerical 
superiority of oblique forms and their clear morphological parallelism with 
feminine nouns; such is a succinct representation of the traditional explana- 
tion of this change (cf. Foulet 1968:32—36; Price 1971:96—98). Scholars 
might today 'explain' the change even more simply by saying that, given the 
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shift from an XV to a VX language, by this time drawing near to completion 
in French, the residual traces of the earlier suffixed case-markers were bound 
to be eliminated. This, of course, begs the question as to why the case system 
survived as long as it did; nevertheless, its ultimate loss successfully restored 
the ‘typological purity’ of French at least in this particular respect. 

Interestingly, the effacement of final [-s] is rarely if ever mentioned in 
discussions on the loss of the residual case-system; it all seems so ‘obvious’ 
that no appeal is made outside the morphosyntactic area in question. (That 
such a development had been equally ‘obvious’ for over 1000 years is ignored, 
or else the earlier retention of the system is attributed to the influence of 
Frankish or to conservative socio-historical forces; see, for example, Ewert 
1966: § 176.) This may well be correct; and, furthermore, the case-system 
may well have been lost in the spoken language well before its disintegration 
in our written texts. Nevertheless, at the same period that the case-system was 
being progressively eliminated, so [-s] , on which the system exclusively 
depended? , was being effaced from the spoken language (cf. Pope 1952: 

88 613, 621). 

My own view is that the loss of [-s] in this instance did no more than, at 
most, accelerate an inevitable process in the language, whether we see it as 
an analogical restructuring on the basis of the commonest morphological 
pattern or as the inescapable concomitant of the ongoing typological shift 
from XV to VX. What is clear, however, is that this same instance of phonetic 
erosion did have marked consequences elsewhere within the grammatical 
structure of French, in that the identical suffix, [-s] , as we have seen, served 
also to mark plurality in French. The loss of this consonant, then, presented 
the spoken language with two options only: to cease to mark the distinction 
of number at all (in all but a handful of cases), or to find some alternative 
method of marking it, either by creating some new device or by extending 
another system already available at certain points in the language. 

French, of course, has adopted this last solution. Although nouns them- 
selves are not now generally marked for plurality in the spoken language, 
number as a grammatical category is normally — though not invariably — 
marked within the noun phrase by means of one of a variety of determiners. 
(These same pre-nominal particles serve to mark gender in the singular, 
which distinction is neutralized in the plural.) It is my contention, argued in 
detail elsewhere (Harris, forthcoming), that the radical restructuring of the 
‘article’ and ‘demonstrative’ system in French, and specifically the increased 
use of the “definite article’ solely and simply as a marker of gender or number, 
(i.e., without the original semantic connotations of specificity: cf. l'eau bout 
à 100°, la haine provoque les guerres, and the like), which in turn led to the 
restructuring of the 'partitive' system, and which was facilitated by a parallel 
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change within the demonstrative system, is to be attributed, in part at least, 
to the increasing inadequacy of the original suffixed marker of plurality, 
namely -s. In other words, where a category still felt to be important in the 
language is threatened — in this case, by phonetic erosion — then remedial 
action may well be taken, even where, as here, the resultant morphosyntactic 
change appears at first sight to be quite distinct from the point of structure 
apparently under pressure. We may say, therefore, that reductive phonological 
change threatened a meaningful category, plurality, still felt — unlike case, 
also marked by -s — to be necessary within the language, and this caused a 
major restructuring elsewhere in that language. We may observe that a similar 
restructuring of the determiner system has not occurred in English, where 
plurality is still clearly marked suffixally and where gender has been discarded 
cf. hatred provokes wars. 

One last point on this topic. Given that the suffixed marker of plurality 
ceased — gradually, over a long period, cf. Bourciez (1967: § 554d) — to be 
adequate, and that — gradually, over the same long period, cf. Foulet 
(1968:49) — a reorganized determiner system comes to fill this role, we can 
say without hesitation that such a change is in accord with the ongoing 
typological shift of French. Prefixed morphology is very much a feature of 
SVO languages (cf. Vennemann 1974:365), a type to which, as we shall see 
in the next section, French now almost wholly belongs. The relationship of 
preposed prepositions and determiners to nouns is similar to that of preposed 
personal pronouns and auxiliaries to verbs. It could conceivably be, therefore, 
(cf. Lakoff 1969:174) that even this change in the determiner system, which 
we have so confidently attributed to phonetic erosion, is in fact a necessary 
concomitant of typological change, which simply has not yet happened in 
(say) English. The arguments in favor of the causal status of phonetic erosion 
in this instance, however, are strong indeed. 

Let us now turn our attention finally to the much described phenomenon 
in French whereby subject personal pronouns, largely used as markers of 
emphasis in Classical Latin, come to be used ever more frequently, to the 
extent that in the modern language they are mandatory in all but a few 
residual phrases (advienne que pourra, for instance). The conventional view 
of this change" in the language is simple: phonetic erosion destroyed the 
distinctive person suffixes inherited from Latin, which made the use of 
subject pronouns essential if intolerable ambiguity were to be avoided. A 
representative statement might be that of Ewert (1966: § 240): speaking of 
the subject pronoun category, he says: “the gradual breakdown of flexional 
distinctions makes its use necessary: it ceases to be used for emphasis and 
becomes an adjunct of the verb”. At first sight, therefore, this is a clear 
example of a grammatical change caused by reductive phonological change; 
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the facts, however, seem on closer inspection not to accord with such an 
analysis. 

Detailed inspection of Old French texts reveals that, as far as the basic 
order of elements within sentences is concerned, there are two favored 
patterns: SVX and TVX (where T equals any complement, including adjec- 
tives or adverbs). In other words, Old French is a clear instance of a "verb 
second" language: for Vennemann, both these patterns are within the same 
TVX verb-second category. (The picture is set out in detail in Foulet (1968: 
306—329) and well summarized in Price (1971:146—147); it is interesting to 
reflect that such data have been readily available at least since the first edi- 
tion of Foulet's admirable book, which dates from 1919; for a full set of 
references to even earlier descriptive works, see Haiman (1974:121—123).) 
What is significant from our point of view is that, from the earliest texts, 
the subject pronoun is almost invariably present if the verb would otherwise 
appear in first place. Put in other words, if topicalization or any other factor 
led to the appearance of some element other than the subject in initial posi- 
tion, then the subject pronoun could be — and normally was — omitted; but 
otherwise the subject pronoun appeared. In a sample of a representative 
prose text of the early 13th Century, Price has shown (1971:146—147) that 
all but 20 of nearly 800 cases where the subject of the verb is — or could 
be — a personal pronoun confirm either to the pattern SpnVX (with the 
pronoun initial, and present) or to the pattern TV@ (where the pronoun 
would be postposed, but is in fact absent). Of these two structures which are 
so overwhelmingly more popular than their rivals, the former — with the 
pronoun present — occurs twice as often as the latter. The statistics in Foulet 
(1968:326), drawn from a wide range of texts, show that initial subject 
pronouns are never omitted in more than 6.32% of relevant instances, and 
generally far less often. 

We have then a situation very different from that usually described, in 
which subject pronouns were supposedly inserted primarily to mark emphasis. 
We find, on the contrary, that subject pronouns were inserted, almost invar- 
iably, in the large number of instances where the absence of any special 
topicalization rule left the subject in initial position, and where the typo- 
logical characteristics of the language at that time then required an overt 
subject in surface structure, whether or not this was a personal pronoun, to 
ensure that the verb could occupy its preferred second position. Typological 
criteria alone, then, are sufficient to explain the presence of the subject 
pronouns in these instances. Price observes (1971:147): “It seems probable 
that the construction SpnV was already well-established in the preliterary 
period ...", in other words long before the phonetic changes occurred which 
were to reduce the distinctiveness of the personal suffixes on verbs. Subject 
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pronouns did not occur, however, in post-verbal position (i.e., where they 
were not required by virtue of the principle outlined above); even in the 
popular drama Le Jeu de la Feuillee, only 32.24% of relevent TV structures 
show a subject pronoun postverbally (Foulet 1968:326—327).° 

Reference is made to this same change by Haiman (1974) in the course of 
an examination of the strategies used by languages to conform to their 
current word-order typology. Haiman is primarily concerned with es-insertion 
in German, and comparable structures such as the use of impersonal il in 
French. He advances very convincingly a view directly analogous to that put 
forward here, namely that French ‘conspires’ to achieve the ‘target’ of obey- 
ing its 'verb-second' constraint. In order to do this, subject pronouns — 
whether personal or impersonal — would be necessary (quite regardless of 
any considerations of stress, or of phonetic erosion) in instances where no 
fronting rule had operated (whether for reasons of topicalization, anaphora, 
or whatever), but were clearly not felt to be necessary when the fronting of 
some other constituent enabled the verb in any case to occupy its preferred 
second slot (cf. especially Haiman 1974:123). For Haiman, then, subject 
pronouns clearly come to be virtually mandatory in Old French in pre-verbal 
position precisely in order to satisfy the constraints operating in the language 
at that time. 

The role of phonetic change, therefore, in this particular syntactic change 
must be re-evaluated. Subject pronouns occurred very often from the earliest 
times in situations where the verb might otherwise appear in initial position. 
On discovering further that, in Old French, conjunctions “don’t count” as 
elements permitted to fill the ‘initial’ slot (Foulet 1968:309), we are not 
surprised to learn (Foulet 1968:311—315) that subordinate clauses also 
frequently reveal the SpnV syntagm. At no time do we need to appeal to 
phonetic factors to explain the widespread introduction of subject pronouns, 
given what we now know of the strong tendency of languages to conform to 
their current typology. Furthermore, the dating of the loss of distinctiveness 
among verbal suffixes is illuminating.° Two (-ons [5] and ez [e] ) are still 
distinct today; one (ent) passed, via [St] and [at], to [ə] between the four- 
teenth and sixteenth centuries (Pope 1952: § § 615,897), whereas the second 
person singular suffix gradually came to be the same as that of the first and 
third persons singular (which merged early) over a long period between the 
twelfth and sixteenth centuries (Pope 1952: § § 613, 617) and its pronuncia- 
tion was still controversial in the seventeenth century (Pope 1952: § 621). 
And yet we have seen that in Price’s early 13th century prose example, two 
thirds of the relevant instances already show the SpnV structure! One final 
piece of evidence, again drawn from Haiman (1974:84) is that Romansh, 
which has a full system of verbal desinences, does not allow subject-pronoun 
deletion — and it too is a “verb second” language! (Haiman 1974:68). 
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We cannot, therefore, accept the view put forward by Vennemann 
(1975:298), that “As s (= suffixed person/number morpheme) is rendered 
non-dependable by phonological change ..., once-“emphatic” S pronouns 
become obligatory”. On the contrary, it is precisely — and solely — the need 
for a specific surface-structure constituent to fill initial position when no par- 
ticular topicalization rule had operated that led to the widespread presence 
of subject pronouns in Old French. (That the topicalization of subjects may be 
regarded as ‘normal’ or ‘unmarked’ is widely accepted and will not be dis- 
cussed further here: cf. Miller 1975:48—49, and the references cited there; 
also Vennemann 1974:340.) 

But what of the second phase of the development we are considering here, 
whereby non-initial subject pronouns become mandatory also in the inverted 
structure (i.e., TVX > TVSpnX)? Surely, we may feel that here the erosion 
of the personal verb-suffixes is a decisive factor? Possibly, although even 
here there are certain difficulties. For example, TVX structures resisted 
pronoun insertion until well into the sixteenth century (cf. Gougenheim 
1951:68), but then the pattern changed abruptly between the mid-sixteenth 
and the seventeenth century (cf. Haase 1969: 8 153), in other words, well 
after any ambiguity caused by the erosion of verbal endings must have arisen. 
(This may, of course, simply reflect the greater conservatism of the written 
language.) An argument based solely on a surface analogy (‘if the pronoun 
is present in the major PnV structure, it will gradually extend to the minor 
VPn order’) is also less than wholly convincing, since such an analogical 
change could have operated at any time during the preceding four or five 
hundred years. Ideally, we need to find some significant factor that changed 
in the language at roughly the same time as the process we are concerned with 
here. 

I suggest that just such a factor is the typological change which French has 
certainly undergone, whereby it has passed from being a ‘verb-second’ language 
to an orthodox SVO language. (In the terminology of Vennemann 1974: 
esp. 360—361, French has passed from ‘TVX verb second’ status to SVX.’ ) 
This development seems to have begun in the popular language in the sixteenth 
century and has now become so deeply rooted that, in francais populaire, 
even such former strongholds of inversion as interrogation now almost 
invariably exhibit alternative structures (cf. Price 1971:270°). As a conse- 
quence of such a change, pattems of the TVX type, where T # S, with the 
subject omitted if a pronoun — a structure which, as we have seen, was with- 
out any doubt whatever a thriving structure in Old French, quite independent 
of the alternative SVX structure — ceased to be in accord with the new 
typology of the language, but became residual survivors of an earlier period. 
The passage from TVX to SVX is not at all unexpected; on the contrary, 
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given that the subject is the primary topic case, TVX will in fact be SVX in 
the majority of instances. As Vennemann clearly indicates (1974:361), the 
generalization of this favored pattern is a wholly natural development; SVX 
prevails and, as we know, pronoun subjects had long been mandatory in this 
construction. 

The earlier TVX structure, then, is now isolated. In such circumstances, 
one or both of two things may happen. Either the construction may be modi- 
fied to resemble as closely as possible the newly favored pattern (i.e., in this 
case, by the insertion of subject pronouns; for a more formal presentation of 
similar conclusions, cf. Haiman 1974:144), or it may be abandoned altogether 
by the language (and this, of course, is what has largely happened in francais 
populaire). 

So here too phonetic factors seem to have been at most only minimally 
relevant. In the ultimately triumphant SVX structure, subject pronouns 
were introduced, for syntactic reasons, well before the relevant phonetic 
erosion occurred? ; whereas in the case of the TVX pattern, pronoun insertion 
was resisted strongly while the construction was still ‘in harmony’ with a 
"TVX verb second" typology, with pronouns coming to be generally used 
after the structure had become ‘residual’ within the spoken language, which is 
now exclusively SVX in structure, and form which the TVX pattern as a 
whole has ultimately been almost entirely excluded. Only syntactic factors 
need to be taken into account to explain this particular change. 

We are now in a position to pull together certain general conclusions from 
the specific examples discussed above. We are obliged to reject the view that 
reductive phonological change is necessarily the ultimate cause of syntactic 
drift, partly because it does not always accord with the data — the develop- 
ment of personal pronouns in French is a particularly clear example — but 
mainly because, as Vennemann rightly indicates, syntactic drift is cyclical, 
and only one phase of this development — the elimination of suffixed mor- 
phology — can be attributed with any plausibility to phonetic erosion. We 
have also, in passing, cast further doubt on the claim that the change in the 
order of the basic sentence constituents is logically — or chronologically — 
prior to the other features associated with drift in any given direction. 
Conversely, the claim that reductive phonological change can never affect 
an element still bearing functional load — in other words, that phonetic 
erosion can only be a consequence, never a cause, of syntactic drift — is 
demonstrated to be untrue, specifically with respect to the marking of 
plurality in French, where the development of a systematic alternative to 
the use of suffixed -s was certainly a reaction to rather than a cause of the 
effacement of that suffix, at least in certain positions. Finally, the view of 
Lakoff that the causal link between phonological and syntactic change is 
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always reciprocal seems also to be untenable, in that syntactic changes do 
flourish when not rendered essential by phonological change, and phono- 
logical changes do occur before a wholly satisfactory alternative is necessarily 
available. (Recall our quotation above from Lakoff 1969:189.) 

We would wish to argue in fact that phonetic erosion and typological 
change are, in principle, unconnected (cf. Harris 1975b). Of course, because 
reductive change is the dominant type of phonological change (Vennemann 
1974:359), then, when the drift is from XV to VX and suffixal morphology 
is being discarded, there will clearly be two forces operating in the same 
direction; this fact may well underly the attribution to phonetic erosion of 
the role of ultimate cause of syntactic drift, a role which we cannot accept. 
Phonetic erosion operates in general regardless of the syntactic typology of a 
particular language and quite independently of the ongoing process of drift; 
to give just one example, the fact that a final phoneme has been rendered 
redundant by morphosyntactic change does not necessarily lead to its elimina- 
tion (cf. the persistence of case or person endings in languages such as German 
which use both prepositions and obligatory personal pronouns.) We therefore 
conclude that there is no necessary connection between phonological reduc- 
tion and syntactic drift, whether causal, as suggested by Vennemann, or 
inherent, as suggested by Lakoff. 

Our overall view of the cause of syntactic drift is more complex than any 
of those considered at the outset of this paper. We accept, as far as it goes, 
the view of Miller (1975:45): “it seems evident that typological change can 
be motivated by either reductive phonological change [as with plurality mark- 
ing in French — MH] or syntactic considerations [as with subject personal 
pronouns in French — MH] or a combination of these two factors working 
together [as with the loss of the two-case system in French — MH] ”. Specific 
manifestations of syntactic drift are clearly to be attributed to a variety of 
causes, as Miller rightly indicates. To this, however, we would wish to add 
our claim, discussed in some detail above, that underlying these specific 
causes is a conflict between the principle whereby languages tend to avoid 
purposeless variety, and the demonstrable ongoing tendency of language, by 
surface restructurings, to obscure the motivation for, and the transparency of, 
its realization rules, and thereby to increase such purposeless variety. This 
leads inevitably to the creation of new, consistently motivated structures — 
which must themselves be in accord with the current ‘target’ typology of the 
language — but these new structures are themselves thereafter liable to the 
very same pressures as their ousted precursors. And so the pendulum swings 
back. In this way, we can explain, in part at least, the incidence and cyclical 
nature of syntactic drift, regardless of the direction of the typological change 
at any given moment, These factors can, as we have seen, be supplemented in 
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certain circumstances (essentially, during the passage from XV to VX) by 
phonetic erosion. Overall, an approach such as the one I have outlined here 
seems to account best for the attested data, which is not always true, as we 
have seen, of alternative, more limited proposals. 


Notes 


1. Such a tendency cannot be caused, but may well be accelerated, by contact with 
some language exhibiting the target structure (cf. Lehmann 1973, for various possible 
instances; for a comment on this view, cf. Vennemann 1974:353). Another relevant 
situation is when large numbers of people come to acquire the language in question as 
‘second’ language; Meillet (1965:201) writes: “il va de soi qu'une population qui 
acquiert une langue nouvelle a peine à assimiler une morphologie complexe et délicate". 
To these adjectives, one might add 'inconsistent in respect of both case assignment 
rules and surface case realizations'. 

2. So called because such forms could function not only as 'accusatives' but also, in 
certain circumstances, as ‘genitives’, ‘datives’, or ‘absolutes’; in other words, a complex 
case-system survives the loss of distinctive suffixes! Foulet (1968:14 —32) treats such 
uses very fully. 

3. As Bourciez (1967: § 302a) puts it succinctly “Le système de declinaison en ancien 
français ... reposait ... essentiellement sur l'emploi de s". 

4. The status of the subject pronouns is in fact continuing to evolve, particularly in 
francais populaire (cf. Harris 1975a:193). 

5. Itis, of course, fair to point out that pronouns thus already appear in one third of 
the possible post-verbal contexts. The conclusion drawn by Foulet is that “en parlant. 
on employait plus de pronoms personnels qu'en écrivant". He continues “Résultat 
qui n'est pas pour nous surprendre, car il annonce déjà le triomphe futur de cet 
emploi dans la langue moderne". 

6. Recall that in Old French there was a completely unambiguous paradigm of personal 
suffixes for many verbs (cf. Pope 1952: 8 887). 

7. Note how well Vennemann's own description (1974:366 —369) of the development 
of the French negative structure from ne to ne ... pas to pas fits, both typologically 
and chronologically, with the change from SOV to TVX and SVX. 

8. There has been some reaction to this development in the literary language which 
need not concern us here (see Price 1971:263, and the references cited on p. 261). 

9. We must not conclude either that this syntactic change necessarily led to phonetic 
erosion: such a development has not happened in German, for example, where sub- 
ject pronouns are also obligatory. In this instance, as elsewhere, phonological and 
syntactic change seem in principle to be unconnected. 
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HENRY M. HOENIGSWALD 


Secondary split, typology, and universals 


For reasons that run deep sound change has persistently been at the center 

of interest in historical linguistics. All the major issues have a way of coming 
to a head in connection with sound change in particular. There is the matter 
of delimitation: What ‘is’ sound change, or rather: what is meant by ‘sound’ 
change when it is distinguished from other varieties of linguistic change 
(surely not just ‘alteration in sound’ — a label which, directly or indirectly 
would fit them all)? In sound change reducible to some other change cate- 
gory as a special case, and what would be gained if it were? How does syn- 
chronic variation become diachronic change (if this is indeed what happens); 
how can a line of ancestry and descent between two languages be established 
on the basis of sound change; and what is the standing of the old motif of 
separating ‘internal’ from ‘externally caused’ sound changes? Are changes, 

or sound laws, discrete and countable? How can they be classified? According 
to useful phonetic labels, into palatalizations, unvoicings, epentheses, dis- 
similations, etc.? According to whether they destroy, preserve, or create con- 
trast? What are the relations between such classifications? How are sound 
laws related to phonological rules? What is involved in the business of 'explain- 
ing' a sound change? Universals (including, perhaps, properties like marked- 
ness)? The typology of a target structure? Specific explanation in terms of 
the vicissitudes undergone by the speech community? This is only enumerating 
the factors, or some of them; what counts is their mutual logical dependence, 
the overriding question being which of them are material, which circular and 
definitional, and which merely speculative. 

On the problem of interdependence there are hints in the literature. When 
Meillet (1925:95—96) distinguishes two kinds of change (including sound 
change), one according to les formules générales, and the other introducing 
innovations spécifiques, he argues as follows: 
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Tant qu'il n'intervient pas de tendances caractéristiques nouvelles, le 
systéme linguistique ne change pas essentiellement. Les modifications 
qu'aménent les tendances générales au changement ne provoquent pas 
d'ordinaire la création de phonémes nouveaux. Ainsi quand un phonéme 
perd par dissimilation l'un de ses éléments, la langue ne garde pas le 
phonéme singulier qui résulterait purement et simplement de la dissimila- 
tion. Si, dans un ancien veneno, la premiére des deux n perd l'abaissement 
du voile du palais, le résultat n'est pas une occlusive trés faible sans 
nasalisation, comme on l'attendrait; ce phonéme dont l'articulation serait 
trop peu marquée a été aussitót remplacé par un phonéme de type voisin 
existant dans la langue, et l'on a veleno; Yn denasalisée n'a eu qu'une 
existence virtuelle. Le changement une fois accompli, il y a eu dans la 
langue une / dans un mot de plus, mais non pas un type phonique de plus. 


The example is the Latin word for *poison' in Italian. It was used in the 
preceding chapter of Meillet's book to illustrate the generality of Grammont's 
work on dissimilation. Note, incidentally, that when Meillet speaks of 
‘phoneme’, he often means ‘phone’ or ‘sound type’. 

Meillet (1925:96) goes on to give another example of the same kind: the 
transformation, in relatively recent French, of palatal or palatalized 
(mouillé) laterals into y: 


Aprés l'innovation, le frangais a eu beaucoup plus de y qu'il n'en avait 
précédemment; mais le systéme phonique n'a pas ete modifié. 


By contrast, Germanic umlaut with its creation of rounded front vowels is 
fundamentally different: 


Il en est résulté des complications extrémes, etc. (Meillet 1925:98). 


This passage contains elements of great interest. First, let us observe that 
the use of dissimilation as a standard example of change by formule générale 
(rather than as an innovation spécifique) is no accident. It reflects Grammont's 
(1933:270) emphatic declaration that dissimilation does not create new 
sounds ‘such as would be out of place in the system of the language’ (just 
what he means with his added remark, 'si les éléments qui subsistent [after 
the dissimilatory action as such] ne sont pas suffisants pour constituer un 
phonéme, ils sont éliminés, avec ou sans compensation’ [emphasis supplied ] 
is no clearer than it is in Meillet's paraphrase)! . Brugmann (1909:150) says 
the same: dissimilations do not seem to add ‘entirely new sounds' ` 
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It is not often that a statement of such uncompromising directness 
appears in the classical record. In this case a phonetic category — dissimila- 
tion — is correlated with a matter of contrast — no addition to the system. 
Naturally we would like to know how the generalization was justified: as 
empirical and inductive, as self-evident, or as speculative and a priori. It 
does not seem to have been meant empirically; at least there appears to have 
been no effort — certainly not by the thorough Grammont — to make it so, 
though the reader, on going through Grammont’s exhibit on his own, does not 
find counter-evidence, either. To be sure, there is a more extensive task ahead, 
namely that of applying the test to more varied material than Grammont 
had. Like so many investigations of alleged or potential universals this cannot 
be done in a hurry, if it can be done at all with our present resources. 

Is the generalization intended as self-evident? Let us see whether its nega- 
tion would strike us as absurd; let us, in other words, ask in what kind of 
‘new phoneme’ a dissimilatory process could result. Unfortunately it is not 
altogether clear how to tell ‘new’ phonemes. If one were to take a Saussurian 
view of diachrony, its consequence would be to consider the phonologies of 
any two languages, even if they happen to be, by some valid criterion, two 
stages linked in lineage, as incommensurate; they would be seen as connected 
only by replacement relations (sound laws, like OE p > NE p, IE d > Gmc t, 
IE s] A „> Gme t) but not in such a way as to permit judgments on sameness 
and difference between phonemic entities from stage to stage (in which case 
OE p could have been siad to ‘remain’ p, while IE d would have been ‘changed 
to’ t); and all the phonemes of the later stage are ‘new’. If, on the other hand, 
some permanent framework (perhaps in terms of distinctive features) is 
imposed, then two possibilities for the rise of ‘new’ units may be discerned. 
First, such a sound change may consist in replacement by an entity which 
simply calls for a different phonetic description. For all that is known, a 
proto-Semitic p was replaced, without merger, by f (or: ‘stop’ in the environ- 
ment ‘labial’, where ‘spirant’ has not theretofore occurred, by ‘spirant’) in 
Arabic. Though subphonemic in a sense, the innovation could be considered 
important in some typological context.? Or take the contraction, in some 
ancient Greek dialects, of ee (from ese, etc.) into a ‘new’ long higher-mid 
front vowel ë which takes its place between the old T and the old E. As we 
recall, however, that Meillet’s example for a sound change that does create 
something new is neither of these, but rather Germanic umlaut, we are led to 
attach greater importance to the second variety of addition to the system, 
namely that in which former positional variants come to stand in mutual 
contrast, precisely because they do not necessarily undergo physical altera- 
tion when the conditioning differences in the environment are merged. The 
fronted allophones of u, as they are, become distinctive upon mergers in the 
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syllables that follow, without needing polarization. We usually refer to this 
process as Phonologisierung* or secondary split. 

The upshot is that dissimilatory changes are declared to figure only in 
primary split processes; that is, in such a way that the dissimilated phoneme 
itself undergoes merger — the sequence which results exists already; it is not 
‘new’ — and never in such a way as to gain independence as the dissimilating 
phoneme loses its separate identity. This is interesting because the latter 
development is by no means impossible to imagine. Suppose, for instance, 
that a language has these words, veleno, veneno, venedo, and that the first 
n in veneno is subphonemically dissimilated into Meillet’s ‘denasalized n’ — 
apparently something other than ad. Suppose, further, that at this point a 
sound change does away with all word-final syllables, but that the denasalized 
n — let us write ‘NV’ — persists nevertheless: the result would be vele, veNe, 
vene, with secondary split of n, or Phonologisierung of N, or, in other words, 
a dissimilation which will indeed have created a new phoneme. What Brugmann, 
Grammont, and Meillet are telling us is that these things are not known to 
happen, perhaps because while there were situations in known history where 
typological pressure existed in favor of the establishment of front rounded 
vowels as a going concern, no such forces were ever observed to work for 
intermediate degrees of nasality and such. This is probably so, although the 
matter is still one of typological or universal fact to be verified empirically, 
and not one of self-evidence. However this may be, we find that Meillet 
formulates his judgment by decreeing that the sound type ‘which we would 
expect’ as the result of dissimilation and which disappeared ‘immediately’ 

did so because it had been insufficiently equipped (‘trop peu marquée") for 
survival.” 

There is another turn of phrase to give us pause. When Meillet says, in 
effect, that dissimilations have been found to function in primary, but not in 
secondary, split? , he at first puts this very naturally by explaining that the 
language has not, in the process, acquired an additional phonemic counter. 
But the second time (apropos of / mouillée) he goes further and declares 
(Meillet 1925:96) that ‘the phonemic system has not changed’ (merely by 
giving more lexical incidence to the already existing y). This strikes us as an 
extraordinary thing to say since we would argue that the creation of a gap is 
as serious a modification of a sound system as is the addition of a unit. It is 
also a matter of some weight, considering that the prototype of phonemically 
relevant change is precisely merger,’ and merger, by definition, causes gaps. The 
prototypical innovation in language history, with all that this implies for the 
technique of subclassification and tree construction is, therefore, not some 
‘new’ object, but, paradoxically, the disappearance of an old one. There is, 
to be sure, nothing novel or startling about this, but it is instructive to observe 


Secondary split, typology, and universals 171 


how our formulations differ from those made only a few decades ago, espec- 
ially when we claim to be dealing with the obvious. With greater justice 
(though with some sophistry as well) we might, in fact, wish to say that it 

is in the case of secondary split that the system has been preserved more 
faithfully inasmuch as the emergence of fresh contrast (e.g., the front 
rounded vowels) compensates for the loss. 

The pronouncement on dissimilation not leading to new elements must, 
we repeat, be taken as typological in nature and hence as subject to empirical 
confirmation, especially as its claim to universal validity goes. Whether it was 
intended this way is another question. In part it no doubt was; but there was 
a speculative thought present also. Ever since E. Sievers (1901) and probably 
longer, a connection had been made not only between phonetic classifications 
like dissimilation on the one hand, and phonemic effect on the other, but 
also between these classifications and the category of graduality. There was a 
belief, and it has persisted ever since, that ordinary sound change depends for 
its functioning on physical graduality, that is, on a condition such that each 
speaker goes through a succession of infinitesimally different articulations 
until the endpoint of the collective change is reached; but that there are, 
however, other, ‘minor’ changes (dissimilations being characteristic examples) 
such that they are neither gradual, nor, for that matter, ‘regular’ after the 
general manner of sound change in the neogrammarian view, but sudden.® 
The implication is that here existing phonological units are exchanged in 
discrete fashion, much as morphs are exchanged in the processes to which we 
refer as analogic change, borrowing, and the like. Whatever the merit of 
these views, there is no doubt that they have played their role in making it 
plausible that dissimilations and other so-called minor sound changes will 
not introduce hitherto unknown types. 

Generalizations are, however, not always offered as absolute and universal. 
Sometimes their scope is less sweeping: contingent, specific, and historically 
concrete, with the idea of summarizing the essence of a particular body of 
change events. This restraint is productive — there is sometimes more to be 
learned from a less ambitious, but more carefully circumscribed investigation. 

In the course of the history of Latin, short vowels in word-interior open 
syllables have been reduced to zero, or syncopated, possibly in connection 
with an accent on the first syllables of words. The exact terms for this syncope 
to have occurred are notoriously difficult to discover, partly because of an 
overlay of analogical remakings, partly because the process competed with 
other accentual effects (vowel ‘weakening’), and partly because it was 
chronologically and stylistically complex. Still, where it did take place, it 
was by and large subject to the same rules as are, according to our authorities, 
dissimilations: it added incidence to sequences already current but did not, 
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with insignificant exceptions, create new sequences.” Only, this time we may 
hardly speak of a universal, since very similar developments elsewhere often 
have given rise to such new sequences — sometimes (as, say, in the case of 
the Slavic jers) to a spectacular extent. In the Romance languages, where 
further syncopations took place, these were also no longer constrained in the 
classical Latin way. In classical Latin, however, the constraint holds good and 
constitutes a characteristic systematic trait. 

The material has been collected many times: by Lindsay, by Leumann, and 
by Kent, to mention just a few of the standard sources; more recently it has 
been discussed by Rix and by Hoenigswald.!? It may be helpful to arrange it 
as follows: 


(1) C, VC, merges with C,C, into what is, at the later stage, also best 
represented as ‘C, C,’; example: prop Her ‘because of’, captus 
‘seized’. 

(2) C,VC, merges with an entity X (Y ...)Z (including, e.g., C4C4 C; , 
C,C4, C5 C,, Ce C7, ..., but not including C,C;) into ‘C, C,’; example: 
ol V)na^ulna ‘elbow, arm’, alsnos>alnus ‘alder’. 

(3) Ci VC, merges with an entity XZ (including, e.g., C1C5, C4C2, C5 C, ..., 
but not including C, C2 into ‘XZ’; example: host(V)pot(i)s^ hospes 
‘host, guest’, vesper ‘evening’. 

(4) Cı VC, merges with an entity X(Y ...)Z (including, e.g., CyC2C3, 
C4C4, C5 Cz, CgC;, ..., but not including C, C2) into ‘UW’, where 
UW is different from both C,C, and XZ; example: dwen(V)los>bellus 
‘pretty’, welse > velle ‘wish (inf.)’ (other examples: walnis > vallis 
‘valley’ with XZ metathetically = C,C, ; saldo > sallo ‘salt (v.)’, see 


below).!! 

In sum: syncopated non-syncopated 
(1) p(V)t (propter) pt (captus) 
(2) I(V)n (ulna) Isn>In (alnus) 
(3) st (V) p (hospes) Sp (vesper) 
(4) n (V)1 (bellus) lsll (velle). 


The vagueness reflected in the use of inverted commas around the merger 
results above corresponds to two well-known and real indeterminacies: 
sameness from stage to stage being definable only in terms of some universal 
notation but not in Saussurian terms, and redundancy being expressed in- 
completely in most accepted notations, whether autonomous or systematic. 
For this reason the notion that (3) and (4) describe effective intermediate 
stages (hostpe(t)s, dwenlos) must be taken with the requisite skepticism. The 
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essence of the matter is, after all, that a state of neutralization exists between 
zero and £, after s and before p, during the time interval concerned.’” Meillet 
(1925:95, 99) uses the term ‘aussit6t’ in the very similar circumstance dis- 
cussed earlier, and Rix, too, tells us that it is, after all, conceivable that those 
alien clusters did come into existence, only to be changed immediately." This 
self-conscious terminology implies that we are dealing here with rules rather 
than with sound laws, and with derivation rather than with reconstruction. 

The idea of an intermediate stage has a more natural and more solid 
foundation in those situations in which it is typologically reasonable to equate 
it with the X (Y ...)Z of class (4) so as to obtain (C, VC, 2)X (Y ...)Z> UW. 
An example is par(V)sa> parsa > parra ‘owl or woodpecker’ alongside tersa > 
terra ‘land’, where there is not only a feeding rule order but also a good 
likelyhood that the syncope actually took place before the change from rs 
torr. 

Other points of relative chronology are worth clearing up, too, whenever 
possible. Thus, we might ask whether alsnos had already gone to alnos when 
oKV)nä was syncopated. If the answer were yes, the step from the inter- 
mediate language state (exhibiting a/nos but a still trisyllabic o/Vna) to the 
later stage, taken by itself, would simply fall into class (1). 

The various sound sequences of which examples are given above are 
numerous.'^ In contrast with this, there is only one instance of a syncopation 
result that is clearly ‘new’: the Id of valde ‘very’ (compare validus ‘strong’). 
This cluster has no other antecedents, since an earlier /d has gone to l (see on 
sallö above) and no other old cluster yields /d either. To explain this away 
by deciding that /d is only accidentally missing before the time of syncope 
but is nevertheless ‘grammatical’ would be precarious, considering that it 
was a solid sound law which led to the elimination of the inherited Jd. It 
would have to be shown that the framework had truly changed in the direc- 
tion of making a new /d once again welcome. — Aside from /d, the verdict 
must be that the only alteration which syncopation brought to the Latin 
sound system was syncopation itself, that is, the reduction of the privileges 
of occurrence for word-internal short vowels, mostly in open syllables; and 
even this was to some extent offset by anaptyxes of the type pötlom > 
poculum ‘cup’.'® 

The foregoing discussion should also show that any attempt to explain 
why syncope occurred, with some regularity, in some sequences but not in 
others, by a direct appeal to the phonemic system, as it was at the time, is 
doomed. After all, the absence of a cluster s£p as such (assuming that this 
were the clear-cut fact which it is, in fact, not; see above note 12) did not 
prevent the syncopation of hostVpotis. The process simply ended at the 
‘nearest existing’ phoneme. 
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Notes 

1. See, in particular, the discussion in Posner (1961:15). 

2. See note 14. 

3. There is a significant isogloss linking Arabic with South Arabian and Ethiopic. 
4. Following Jakobson. 

5. How is it possible to know that a subphonemic dissimilation occurred at some 


10. 


11. 


12. 


time or other rather than that the dissimilated allophone was ‘always’ there? Perhaps 
it is implied that such allophones are indeed as old as the morphological constructs 
(words with particular affixes, etc.) and the particular morphs in which the sequences 
figure. But there is also the particular vacillation in the use of the term ‘change’: it 
may refer to the operation of a low-level rule (‘such-and-such a segment is rewritten 
x in the environment y"), or else to an event in time. 

What is being ‘split’ here is the total population of the n’s: some are dissimilated, 
others are not. 

Merger and split are linked by Polivanov's law which states, in effect, that split 
presupposes merger but merger may occur without split. 

As well as conditioned across a distance in the flow of speech rather than by an 
immediately following, immediately preceding, or co-occurring articulation. 

H. Andersen wants internally caused (‘evolutive’ — the term goes back to Grammont) 
changes, unlike externally caused (‘adaptive’) ones to be necessarily gradual in a 
physical sense. It is, however, remarkable that both those changes which are likely 
to occur gradually and those which are not (mainly because of the uncomfortable 
typological consequences of the contrary assumption) lead to the same kind of end 
result so that the need to distinguish between them is not strongly felt by the 
historian. As for the difference between internal and external causation, it is of 
course difficult to find a diagnostic property except, perhaps, where there is an 
indisputable, gross substratum visibly at work; besides, our growing insight into the 
mechanics of variation at a given time calls the whole distinction into question. — 
Note, in addition, that graduality has no clearly defined place in secondary split, 
where the alteration may occur outside the segment in question. 

See Rix (especially 48) where credit is given to Lindsay. — If this formulation (‘new 
sequences") had not been sedulously avoided up to this point, the above statements 
by Grammont and Meillet (see note 5) would have revealed their dependence on a 
redundant notation. In fact, Grassmann's famous dissimilatory laws may not create 
new ‘sounds’ either in Greek (t from dh before, say, bh in the next syllable) or in 
Indic (d from dh under the same condition); Greek t’s and Indic @’s are in the 
inventory anyway. But while in Indic d. bh is also an already existing sequence 

so that, at least ideally, homonyms could have arisen (but see Hoenigswald 1965), 
there is, in Greek, nothing (such as say, a former t. . bh) for the new t... ph to 
merge with: the entire sequence is 'new'. However, just for this reason, the replace- 
ment of the old dh .. bh by the new t.. ph, could be dismissed, under a sophis- 
ticated notation, as subphonemic. This is of course only what the well-known 
compensatory nature of secondary split amounts to. 

For a slightly fuller list of examples, arranged in a somewhat different fashion, see 
Hoenigswald (forthcoming). 

As always, care must be taken to keep the stages apart. The In of walnis and that 
of ulna are unrelated in the Saussurian sense, and are in a bleeding relation if the 
appropriate permanent framework is considered. 

If we were to write hostpes, vestper for the actual Latin forms, we would of course 
be flying in the face of realistic segmentation, and be quite arbitrary. But to the 
extent of indicating that szp and sp do not contrast (so that it makes no difference 
which we use) this notation is free from contradiction; note that its choice elimi- 
nates the intermediate stage. In more favorable cases — that is, in cases where the 
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preference is phonetically less grotesque — of this general sort we would, therefore, 
have reason to say that the intermediate stage is ‘only’ notational. 

13. Existence virtuelle! 

14. See the list in Rix. 

15. There is a question of how much environment to take into account. It seems possible 
that the sequence End (unlike Vnd) is only found in syncopated material (undecim 


‘eleven’) 
16. Rix. 
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JOAN B. HOOPER 


Constraints on schwa-deletion in American 
English 


0. Introduction 


Schwa-deletion processes observable in present day American English provide 
a fruitful basis for a detailed study of the type of sound change that leads to 
vowel loss. Diachronic correspondences yield information only about the 
results of sound change; changes in progress supply the data necessary for the 
study of the implementation of a sound change, which will eventually lead 

to an understanding of the various factors that encourage or inhibit a sound 
change. The processes under consideration here could be studied from 

several points of view: we could examine aspects of the lexical diffusion of 
schwa-deletion, as I have done elsewhere (Hooper 1976a); we could study the 
gradualness of vowel loss changes; or we could study the phonological environ- 
ments that allow or inhibit schwa-deletion. The present paper concentrates 
only on the last point, and attempts to relate the phonological environments 
for schwa-deletion to a general theory of syllable structure. 

The schwa-deletion processes discussed here are not necessarily limited to 
casual speech, but are found in their most advanced form in casual speech. I 
am assuming that reductive sound change begins in casual speech, and initially 
marks off the casual style from the more formal style, where reduction is sup- 
pressed. The phonetic changes work their way into formal speech as the language 
is transmitted to new learners. The new learners take the casual speech forms to 
be basic, and eventually the formal style, which lacked certain reductions, is 
replaced by a new formal style (based on the old casual forms), which contains 
the reductions. Another dimension to this process concerns the lexical diffusion 
of a sound change. It appears, especially in the case of schwa-deletion in American 
English, that lexical items may be affected one by one or in small classes. One 
factor influencing the course of lexical diffusion is word frequency. Thus a very 
frequent item such as every has long since been restructured so that even in 
formal speech, for most speakers, every contains no schwa. 
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The particular aspect of schwa-deletion to be examined here was first 
discussed by Arnold Zwicky in an article called “Note on a phonological 
hierarchy in English". Zwicky examines a number of phonological processes 
occurring in casual speech in American English and discovers a hierarchy of 
segments functioning in these processes. He (Zwicky 1972:277) states the 
hierarchy as follows: 


(1) Vowels Glides [r] [1] [n] [m] [n] Fricatives Stops 


This hierarchy is practically identical to the strength hierarchy of Foley (1970 
and 1972), which is used in Vennemann (1972) and Hooper (1973) in 
developing a theory of syllable structure. The purpose of the present paper 

is to show that Zwicky's hierarchy is indeed the same hierarchy that functions 
in syllable structure. I will argue in addition that the English data support 

the general relation between this hierarchy and syllable structure, and further 
that the English data give clear evidence for the universality of the theory of 
syllable structure developed in Hooper (1973). Before going into an examina- 
tion of the data, I will briefly present the theory that relates the consonantal 
hierarchy to syllable structure, and make a few general remarks about English 
syllable structure. 


1. The universal syllable-structure condition 


The syllable-structure theory I will employ here is similar to that proposed 
by Saussure (1939 [1915]). First we assume that segments may be ranked 
along a scale, similar to that in (1), but more applicable universally, when 
stated as in (2): 





(2) fricatives Stops 
glides r Z  nasals voiced voiceless vd. vl. 

1 2 3 4 5 6 7 8 
Strength 


Saussure ranked the segments by degree of aperture. Foley (1970) does not 
look for a phonetic correlate, but merely presents phonological evidence 

for the hierarchy, and calls it a strength hierarchy. (This evidence is from the 
Romance and Germanic consonant shifts, and is totally independent of 
syllable structure.) Hankamer and Aissen (1974) cite evidence for a reverse 
hierarchy, which they call the sonority hierarchy. (In this case most of the 
evidence cited is also independent of syllable structure.) 
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The hierarchy can be characterized in various ways: as degree of opening 
or closure, or degree of sonority. One can think of it in this way: if we assume 
that a voiceless stop is the optimal consonant, and a full vowel, /a/, is the 
optimal vowel, then the hierarchy is the ranking of all other segments between 
these two. Strictly speaking, no phonetic correlate for the hierarchy has 
been found. However, I am confident that a phonetic correlate or set of 
correlates is involved. That is, the hierarchy exists for phonetic reasons, not 
just for phonological reasons. 

I will usually refer to the hierarchy as stated in (2), although we could 
just as well run the numbers from right to left and call it a sonority hierarchy. 
A sonority hierarchy would include vowels, but a strength hierarchy does 
not, because “strength” by definition refers only to non-syllabic segments. 
No theoretical significance should be associated with my choice to “strength” 
over “sonority”. I use “strength” merely because I am accustomed to thinking 
of consonant positions as being strong and weak. 

The hierarchy (as noted by Saussure) relates to syllable structure in the 
following way. The nucleus of the syllable is the most open or sonorous part 
of the syllable; the consonant positions closer to the nucleus are also more 
open or sonorous than the consonant positions at the edges of the syllable. 
Or, to state the principle in terms of strength, the outer consonant positions 
are typically the strongest, and the closer the consonant is to the nucleus, the 
weaker it must be. Translating this principle into formal notation, a universal 
syllable structure condition would have the following form (Hooper 1973):! 


(3) BCEE V^ EE 
m>n>p q<r<s 


The subscripts refer to numbers along the strength scale. Every language will 
have a syllable structure condition (SSC) which is governed by the conditions 
in (3). That is, given a hierarchy such as (2) (which may be in part language 
specific), L will have a SSC in which the highest strength value allowed in 
syllable-initial position, Cm, will be higher than the highest value allowed in 
the second or C, position. Thus for L, mn. A typical situation is the 
following: L allows any consonant in C,, position, i.e. m&8, but in second 
position only liquids and glides are allowed, i.e. n3. The mirror image 
usually holds for syllable-final consonants. 

In Hooper 1973 the conditions represented in (3) are taken to be universal 
conditions on the form of language specific SSCs. It has become apparent, 
as recognized in Hooper 1976b, that the conditions in (3) must be 
regarded as universal tendencies. Violations of (3) do exist in particular 
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languages; in fact, some examples from English will follow. However, these 
violations are ordinarily short-lived. They develop through processes such as 
vowel-deletions, e.g. French journalisme/Zurnalizm/ and ministre [ministr/, 
but eventually yield to further processes that bring them back into line with 
the conditions in (3), e.g. Montreal French [minis] and [Zurnalis] (Tranel 
1974). Thus while we will see that the condition in (3) may not be regarded 
as absolute, we will also see evidence that (3) expresses a very powerful uni- 
versal tendency. 

Some apparent violations of (3) are probably not violations at all, but are 
due to the phonetic realizations of the particular consonant. For instance, a 
strongly trilled [r] will be more likely to function as a strong consonant than 
as a liquid. If the hierarchy has a phonetic basis, then the ranking of any 
consonant will have to be based on the phonetic properties of that consonant.” 
It should also be observed that the hierarchy in (2) could be worked out in 
greater detail, and could perhaps include rankings according to place of articu- 
lation. I have not attempted this, and at present I am not sure if such rankings 
would be language-specific or universal. 

Condition (3) and the associated hierarchy account for certain universals 
of consonant clustering discovered by Greenberg (1965). For instance, 
Greenberg found that the existence of SCNV implies the existence of SCLV 
(where C = obstruent, N = nasal consonant, and L = liquid). This implicational 
relation follows from the fact that nasals are stronger than liquids, and a 
language will have an upper limit placed on each consonant position. Thus if 
a language allows nasal consonants in second position, liquids must also be 
allowed. Similarly, the condition (3) predicts that SCCV implies SCNV; 
this implication is not mentioned by Greenberg, but should be checked. 
Predictions are also made for syllable-final clusters. Many of these have been 
verified, according to Guile (1973). (See Hooper [1976b] for details.) 

Language specific SSCs will also need a condition specifying the minimal 
strength difference allowed between the syllable-initial consonant and the 
second consonant. It is not enough that the first be stronger than the second, 
but for most languages, the first must be considerably stronger than the 
second. Thus, a language (such as Spanish or English) may allow any consonant 
in first position, and only liquids and glides in second position, but when 
second position is occupied by a liquid, the first position must be occupied 
by an obstruent. No clusters of nasal plus liquid are allowed. Such a restric- 
tion will be stated for each language. Given that such restrictions are necessary, 
and given the strength hierarchy, it follows that the existence of SNLV 
implies the existence of SCLV as found by Greenberg. Thus if a language 
allows as little difference in strength between the first and second consonant 
as between N and L, then it must also allow clusters of C and L, where there 
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is a greater difference in strength. Similarly, Greenberg found that clusters of 
SLLV are universally disallowed; this is because there would not be a differ- 
ence, or not a sufficient difference, in strength between two liquids. 

One final condition needs to be mentioned. Syllable-initial position in any 
language is stronger than syllable-final position. This difference is manifested 
in several ways: (i) syllable-initial position usually allows the full range of 
consonants, while syllable-final position may be restricted, usually to the 
weaker consonants; (ii) weakening in the form of neutralization or assimilation 
is much more frequent in syllable-final position than in syllable-initial position; 
and (iii) weakening in the form of sonorization or deletion is common in 
‘syllable-final position, but almost non-existent in syllable-initial position. Thus 
syllable-final weakness is manifested on the contrastive level by restricted 
distribution for syllable-final position, and on the phonetic level by phonetic 
processes which produce a weaker articulation. Examples of these processes 
abound (see Hooper 1973 and 1976b). 


2. English syllable structure 


Stress affects syllabification to varying degrees, according to the strength of 
the stress; English has a very strong stress, and thus English syllable structure 
is heavily influenced by the presence or absence of stress. Differences between 
stressed and unstressed syllables occur both in the consonants and vowels. It 
is well known that unstressed vowels reduce in English, and as we shall see 
below are eventually lost entirely, while stressed vowels tend to retain their 
full quality. A similar difference exists between initial consonants in stressed 
versus unstressed syllables. Hoard (197 1) describes the difference between 
the medial consonants in columns (a) and (b) of (4) as a difference in tense- 
ness, manifested as aspiration in voiceless stops and length in fricatives. The 
consonants occurring before a stressed vowel are tense and those occurring 
before an unstressed vowel are less tense:? (Hoard 1971:134) 


(4) (a) Tense medial C (b) Lax medial C 

. abide ábbey 
redeem caddy 
academic academy 
aghast ägate 
begin beggar 
appear upper 
attack attic 


pecan péccary 
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(a) Tense medial C (b) Lax medial C 
afford éffort 
assault éssay 
avowed avid 
reside Easy 
allow alloy 
arrive airy 


The most obvious manifestation of the difference between consonants in 
stressed and unstressed syllables in the neutralization of /t/ and /d/ after a 
stressed syllabic, resulting in the flap of words such as butter and caddy. 

Another phenomenon plays a role here also. A stressed syllable in English 
attracts consonants into its coda. Hoard (1971) and Pulgram (1970) have 
different interpretations of this phenomenon, neither of which is entirely 
correct. The phenomenon is well illustrated by the pair of words télegraph, 
telégraphy. In telegraph the primary stressed syllable is very similar, if not 
identical to the word tell; the /1/ is dark, which is characteristic of a word- 
final (and hence syllable-final) /l/, even though it is released onto the following 
vowel. The final syllable is virtually identical to the word graph. In telégraphy, 
on the other hand, the stressed syllable is like the word leg. Here the /l/ has 
the characteristics of a syllable-initial /1/, while the /g/ is more like a syllable- 
final consonant than a syllable-initial one, despite its release onto the following 
syllable. 

Hoard’s syllabification rules overplay the extent of the attraction of con- 
sonants into the coda. According to his rule, all unstressed, non-initial syllables 
begin in vowels, while stressed syllables begin in the maximal initial cluster. 
Syllabifications such as the following result: 


(5) potato [peStéytSow/ 
incomplete / in$kam$pliyt/ 
congress [kángrSos/ 
congressional [ko nSgrétSonSel/ 
telegraph hélSoSgrief/ 
telegraphy [t eSlégrSoSfi/ 


Phonetically it is often difficult to determine the exact location of a syllable 
boundary. Nevertheless, I think Hoard's syllabifications can be improved. 

It is not entirely accurate to consider medial consonants preceding un- 
stressed syllables to be completely syllable-final. Such consonants are syllable- 
initial in the sense that they release onto a syllabic element, but syllable-final, 
as I mentioned before, in that their phonetic characteristics resemble true 
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syllable-final consonants. It seems, in fact, that they must be considered both 
syllable-final and syllable-initial; they will thus be referred to as ambisyllabic. 
I will represent ambisyllabic consonants with a $ directly above the alphabetic 
symbol for the consonant; thus potato will be syllabified as in (6). 


(6) ETEA 


The status of medial consonants between two unstressed syllables is less 
clear; e.g. is the /m/ in animal syllable-initial or interlude? This problem 
deserves further attention, but for present purposes I will consider the /m/ in 
animal as fully syllable-initial. This would accord with universal tendencies 
for intervocalic consonants to be syllable-initial. Thus in English only medial 
consonants following stress will be considered interlude consonants. 

A second problem with Hoard’s syllabifications is that he relies on a “law 
of initials” (as named in Vennemann 1972), but ignores entirely the “law of 
finals”. The latter is certainly weaker, since greater freedom of clustering is 
allowed in the coda than in the onset, but there are some constraints. Hoard’s 
syllabifications of congress as /kangrSes/ and telegraphy as [taSlé grSof i/ 
yield unpronounceable final clusters. As I pointed out above, the stressed 
syllable in telegraphy is phonetically the same as the word leg, but the /g/ is 


released onto the following syllable, suggesting a syllabification /taSlegra DI. 
If congress is considered in terms of a pronounceable coda and onset, the only 
possible syllabification is /kan$gres/ ‚since /gg/ is not a possible coda.* In 
some cases it is not easy to tell which consonants are in which syllable; e.g. 


$ 
transitive may be /tr&nzo tiv/, with an interlude /z/, but sister is /sısts/ or 


/stsSts/, but not / isl , even though /st/ is a possible final cluster. The goal 
seems to be to ensure that all stressed syllables are closed by a consonant, 
even if that consonant is shared with the following syllable. 

My purpose here is not to propose a general principle that handles syl- 
labification in English, for there are a number of problem cases. These are 
irrelevant for our present purposes. For the discussion that follows, it is only 
important to remember the following: 


(1) Stressed syllables are strong; they attract a maximal initial cluster. 

(2) A stressed syllable attracts at least one consonant into its coda; if 
this consonant must initiate the following syllable, the two syllables 
share the consonant. 


Pulgram (1970) comes to a similar conclusion. He claims that all English 
stressed syllables must be closed, either by a consonant or a glide. He considers 
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English tense vowel or diphthong nuclei to represent closed syllables: thus 
bee, bay, buy, boy, bow are all closed syllables. The monosyllables [bi], [be], 
[ba] , etc. do not occur in English, Pulgram claims, because of this restriction. 
In syllabifying medial consonants, Pulgram makes a distinction between 
syllables with tense and lax vowels. If a tense vowel in a stressed syllable is 
followed by a medial consonant, that consonant is considered to be in the 
next syllable, filing [faySi] . À stressed lax vowel followed by a medial 
consonant, however, attracts the consonant, which is then considered to be 
shared by the two syllables, filling [ftSl1n]. 

This is the point at which I disagree with Pulgram. If there were a differ- 
ence in syllabification of filing and filling, we would expect a different 
phonetic quality for the two medial consonants. Yet the two consonants are 
the same. This is even more clearly illustrated with pairs which have medial 
/t/, because a flap for orthographic /t/ (and /d/) appears wherever the /t/ 
straddles two syllables, kitty [kici] , but serenity [seréniSt^ i] . Thus if fitting 


and fighting, were syllabified as al and /fayStin/ respectively, we would 
expect a flap in fitting but not in fighting. Both, in fact, have a flap, suggesting 
an identical syllabification. I conclude, then, that the tenseness of a stressed 
vowel does not influence syllabification. 


3. Post-stress schwa-deletion 


We are finally ready now to examine schwa-deletion processes in American 
English. The processes to be discussed are in a variable state. A few words 
seem to have lost their schwas entirely, e.g. every, camera, family, general, 
chocolate (Zwicky 1972:283); some words can be pronounced with or without 
schwas, e.g. elaborate, happening, leveling; while still others seem to resist 
schwa-deletion, e.g. infirmary, mockery, perjury. There is a great deal of 
variation among individual speakers, and variation for a single speaker depend- 
ing upon the syntactic position of a word, the style of speech being used, and 
the speed of speech. The number of words affected by schwa-deletion makes 
systematic testing of the corpus out of the question. However, I have run a 
test on 112 words ending in VCary, and in this test three phonological con- 
straints turned up. These will be discussed below. This test also showed that 
speakers are more likely to delete the schwa in frequent words than in in- 
frequent words. These results are reported in Hooper (1976a). Except for this 
test, the data discussed here are based on Zwicky’s data, which represent his 
own judgments as a speaker, and on my judgments, which largely agree with 
Zwicky’s. Thus the nature of the data is not the best one could hope for; yet 
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the phonological patterns I will be discussing are unmistakeable. In the few 
cases where an apparent counter-example shows up, i.e., a schwa in a phono- 
logical environment conducive to deletion, which does not delete, it is always 
in a very infrequent word. 

Post-stress schwa-deletion (Zwicky’s ‘slur’) refers to the deletion of a schwa 
following a stressed syllable. This deletion always produces a syllable-initial 
cluster, although the initial consonant may be ambisyllabic as in separate . 


[séprot] , family [fámli] , reasoning [rfyznir], or fully syllable-initial where it 


$ 
is preceded by consonant, as in factory [fk tri] and chancellor [tén slor]. 
In words in which the deletion of the schwa leaves a cluster with /n/ as the 
second number, two pronunciations are possible, one with a syllable-initial 


cluster, happening [hzpnin] , and one in which the cluster is divided between 


the two syllables, [h&p nir]. 

The deletion in question should not be confused with another schwa- 
deletion process which is restricted to certain regional dialects (particularly . 
of the southern and south-western United States, see Zwicky 1972:298 foot- 
note 13). This other deletion process creates a new syllable-final consonant 
in America [omérSko] , imperative [ympé rStiv] , Carolina, guarantee, skeleton, 
Europe, etc. Such pronunciations are stigmatized as substandard regional 
pronunciations, while deletions of the type to be discussed here are well 
accepted in American English. The difference, again, is that the post-stress 
schwa deletion of concern here creates a syllable-initial cluster, while the 
other creates a syllable-final plus syllable-initial series. 

Zwicky's observation about post-stress schwa deletion is that it is condi- 
tioned by the following consonantal hierarchy: deletion occurs readily before 
It] , A} and /n/, rarely before/m/ and never before obstruents. Zwicky gives 
no explanation for this fact, but the explanation is very obvious once syllable- 
structure is taken into account, and viewed in terms of a universal hierarchy. 
If deletion goes through, a syllable-initial cluster will be created. The conso- 
nant originally occurring after the schwa will be the second member of the 
syliable-initial cluster. Therefore, it must be a weak consonant, and, indeed, 
the weaker the better. According to the universal hierarchy (2), deletion 
before liquids will be favored over deletion before nasals, and deletion before 
nasals will be favored over deletions before obstruents. And this is precisely 
what the data show. 

Further refinements in the hierarchy will explain further intricacies in 
the data. First, as Zwicky notes, /r/ is lower on the hierarchy than /l/. The 
same relation is observed to hold in Spanish (Hooper 1973:133—134), 
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Icelandic (Vennemann 1972:6), and Pali (Hankamer and Aissen 1974:132); 
in each case /r/ is weaker than /l/. There is independent evidence for the 
weakness of /r/ in English, since in syllable-final position /r/ is lost in many 
dialects, but /l/ is not disturbed. Second, to understand the data, we must 
assume that /m/ is stronger than /n/, for Zwicky finds a difference between 
/m/ and /n/. However, I cannot argue for this relation because general strength 
relations for point of articulation have not been established, and furthermore, 
it is not clear that point of articulation relations will be universal. We will 
merely assume that /m/ is stronger than /n/. 

The following words all allow pronunciations without the post-stress schwa. 
They are categorized according to the types of clusters that result. Note 
especially that the resulting clusters in the left-hand columns (a) are clusters 
that ordinarily occur in English in syllable-initial position, but the resulting 
clusters in the right-hand columns (b) do not ordinarily occur in English, 
but are considered possible clusters universally. 


(7) beforer 


(a) obstruent +r (b) obstruent +r sonorant +r 
separate, temperature misery, nursery Scenery, general 
elaborate, laboratory every memory, camera 
factory, adultery treasury celery 
hindering, boundary dangerous, surgery 
hickory, licorise century 
reference 
mystery, factory 
authoring 


(8) before l 


(a) obstruent +/ (b) obstruent + / sonorant +7 
stapling leveling, javelin finally 
gambling easily family, Emily 
mentally especially 
pedaling 
erratically, chocolate 
boggling 
awfully 


desolate, excellent 


(9) beforen 
(a) obstruent + n (b) obstruent + n sonorant + n 
personal happening, opener effeminate 


N” 
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arsenal reckoning 
definite, infinite 
prisoner, Seasoning 
rational, national 
marginal, progeny 


Since deletion is currently taking place before r, / and n, the next candidate 
would be m. Zwicky (1972:285) notes that for most words deletion does 
not occur before m. The following are some examples: 


(10) monogamy consummate (adj.) 
ultimate gossamer 


However, in more frequent words, a tendency to delete can be detected, 
especially after s: handsomer, blossoming, decimal, and specimen are accep- 
table in very rapid speech without a schwa before the m. Post-stress schwa- 
deletion may perhaps be encroaching on environments before m. 

The process, however, has not touched schwas which occur before 
obstruents, even if the resulting cluster is an actually occurring syllable-initial 
cluster in English, e.g. clusters of s plus a voiceless stop. Note the following 
words, where schwa-deletion is not possible: 


(11) picketing balloting candidate voracity 
rocketing panicking monitor pomposity 
opacity 

capacity 

gossiping 


A deleted schwa in the more frequent words, capacity and gossiping may 
perhaps be possible in very rapid speech, but deletion in these words, in 
which a possible English cluster is created, is lagging far behind deletion 
before r, l, and n which produce non-English clusters, e.g. century [tr] , family 
[ml], every [vr] . These facts suggest that the constraints on schwa-deletion 
are not governed by language-specific syllable-structure conditions, but are 
governed by universal constraints by which sonorants in second position are 
favored over obstruents. 

Other contexts in which schwa-deletion is blocked also reveal the workings 
of a universal syllable-structure condition, since contexts constraining deletion 
are just those where deletion would produce a syllable-initial cluster that 
violates the universal conditions outlined in section 1. The contexts that 
block deletion are those in which: (a) the consonant preceding the post-stress 
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schwa is weaker than, or the same strength as, the consonant following the 
schwa; (b) a cluster follows the schwa; (c) a syllable-initial cluster precedes 
the schwa. 

There are several different examples of the conditions described in (a). One 
is the case where a sonorant precedes the schwa, and is weaker than the 
sonorant following the schwa, as in the following words: 


(12) rl In m 
quarreling felony paranoic 
barreling colony irony 


À deletion in these words would produce the unacceptable syllable-initial 
clusters, rl, In, rn. Observe that sonorant clusters in which the first sonorant 
is stronger than the second are allowed as the result of schwa-deletion in 
scenery, memory, celery, finally, family and so on. Again, let me emphasize 
that the clusters created in this latter set of words, nr, mr, Ir, nl and ml are 
not ordinarily found in syllable-initial position in English, although they are 
universally possible syllable-initial clusters. 

Post-stress schwa-deletion between m and n is less acceptable than dele- 
tion between a nasal and a liquid, but more acceptable than in the examples 
in (12). Zwicky gives the following examples: 


(13) feminine stamina nominal 
geminate (adj.) phenomenal | dominant 
hominy aluminum voluminous 
prominent Germany 


The reason is the small difference in strength between m and n. The labial is 
slightly stronger than the alveolar, which makes mn clusters acceptable on 
universal principles as syllable-initials, but the difference in strength is so 
slight that such clusters do not form as freely as clusters with greater strength 
differences. 

The failure of post-stress schwa deletion after orthographic /t/ in some 
cases is due to a prior process weakening /t/ to a flap. This weakening, as we 
mentioned above, occurs when the alveolar stop is an ambisyllabic conso- 
nant, i.e., when it is preceded by a stressed syllabic, as in watery, buttery, 
and even when the stressed syllabic has an r-quality, as in artery, and fol- 
lowed by an unstressed syllabic other than [n] . (Before [n] , /t/ has become 
[^] , as in button.) A t preceded by a consonant does not flap, e.g. factory, 
adultery, mystery.” A schwa following a flap tends to remain undeleted, 
e.g. artery, watery, buttery, flattery, etc., although a schwa following a 
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non-flapped f, as in factory, adultery and mystery, tends to delete. The test 
I mentioned earlier revealed this tendency rather clearly. 

In this test, eight subjects classified 112 words ending in Vry, according 
to whether they Usually leave out the unstressed schwa, Sometimes leave it 
out, or Rarely leave it out. There were eight words in the corpus containing 
flaps; of the 63 responses for these words, 86% were classified into the 
Rarely delete category, 9% in the Sometimes category, and 5% in the Usually 
category. 

On the other hand, there were 16 words that have a full /t/, which occurs 
after a consonant, e.g. mystery, factory, etc. Of the 125 responses for these 
items, 44% were in the Usually category, 32% in the Sometimes category, 
and 24% in the Rarely category. Thus there is a clear difference between 
deletion after a flap and after a non-flapped /t/.° 

My explanation for the failure of deletion after a flap is that the flap is 
too weak to be the first member of a syllable-initial cluster. A schwa-less 
pronunciation of any of the flap words requires a full voiceless stop 
before the r. This is shown clearly in words that have n preceding t. For 
example elementary has two pronunciations in my own speech. In one pro- 
nunciation the flap occurs, and the schwa must be present [clamé z ori] . In 
the other pronunciation, the schwa is absent, and the 7 is voiceless aspirated: 
[eloménthri] . Since flapping is obligatory in my speech, there is no pro- 
nunciation (except a hyper-correct pronunciation) with a schwa and without 
a flap: *[elomént ori]. 

In another case, Zwicky noted that schwa-deletion is blocked if a cluster 
follows the schwa. The following are his examples of words that never have 
schwa-deletion. 


(14) development honestly 
graciously eamestly 


The reason the deletion is blocked here is that the resulting cluster would be 
too complex, i.e., would not be a possible syllable-initial cluster. Similarly, 
deletion is blocked if a cluster precedes the schwa. On the test mentioned 
above, the words burglary, contrary and penury (with a [ny] cluster) where 
judged consistently as non-deleting. Again the reason is that the cluster 
resulting from deletion, e.g. /glr/, /trr/ and /nyr/ would all be impossible 
syllable-initial clusters. For schwa-deletion to take place in such words, the 
cluster would have to be reduced also. This is probably what has occurred in 
the pronunciation [mvkri] for mercury (a pronunciation used for the make 
of automobile, but rarely for the element or planet), and [laybri] for library 
which is heard occasionally in very sloppy speech. Only the most frequent 
words would undergo such a radical reduction. 
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One further constraint on post-stress schwa deletion discussed by Zwicky 
seems to be quite independent of syllable-structure. If the schwa occurs 
between a primary and secondary stress, no deletion may occur, even if all 
other conditions favor deletion. 


(15) degénerate (vb) (cf. degénerate, adj.) 
imaginary (cf. imagining) 
mémorize (cf. mémory) 
hyphenate 
vocalism 


The failure of deletion here is probably due to the strong tendency found in 
English to alternate stressed and unstressed syllables. This same tendency 
gives us markedness and ashamedly which have schwas where the words they 
are formed from (i.e. marked, ashamed) do not. This same tendency is prob- 
ably the major factor behind the deletions we are discussing here, since post- 
stress schwa-deletion always occurs between a stressed syllable and an un- 
stressed syllable, reducing a sequence of two unstressed syllables to a single 
unstressed syllable. 

To summarize the discussion of post-stress schwa-deletion, we find that 
all the segmental contexts that favor or disfavor schwa-deletion can be 
explained by universal principles of syllable structure, which have been 
developed completely independently of the data discussed here. The data 
we find here, however, shed some light on the metatheoretical status of the 
universal syllable-structure condition, since the constraints on deletion follow 
universal syllable-structure conditions rather than language-specific conditions. 
The difference is summarized in general terms in the chart in (16). Post-stress 
schwa-deletion is producing clusters with a weak second member, i.e. 7, / 
and n, in that order, and the only restriction on these clusters is that the 
first member be stronger than the second. Because the deletion is conditioned 
by the weakness of the second consonant, obstruent plus obstruent clusters 
have not been created as yet. 


(16) Deletion produces English has 
obstruent’ stop Sr 
nasal | +r voiceless fricative | ae 
| 
obstruent | +7 | liquid 
nasal | s+ | nasal 
obstruent +n | stop 


*obstruent + obstruent 
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However, English already has obstruent plus obstruent clusters, where the 
first obstruent is /s/, but does not have many of the clusters produced by 
deletion. These facts suggest that universal constraints, which could not be 
abstracted merely from the surface forms of English and are not a part of 
the language-specific grammar of English, are nonetheless operating to con- 
strain the creation of new clusters in English. These universal syllable-structure 
conditions are a part of the speakers’ linguistic apparatus, presumably his 
inheritance, whether they are phonetically-based constraints or psychologi- 
cally-based constraints. Furthermore, since schwa-deletion is a casual speech 
process which takes place among adult speakers (see Hooper 1976a), these 
universal constraints must be “known” to adults. These are not merely 
constraints which operate in language acquisition, and then become inoper- 
ative, once language specific constraints are learned P 

We should ask also why the constraints operating in the case of schwa- 
deletion are the universal conditions rather than the language-specific condi- 
tions of English. There are two directions we could follow in seeking an 
answer to this question. In one direction we could reason that it is merely a 
peculiarity of post-stress schwa-deletion that it follows this particular pattern 
based on universal constraints. Or, we could investigate the possibility that 
the synchronic language-specific constraints are partially arbitrary in the 
sense that they may have come about under the influence of factors unrelated 
to syllable structure. Under this view we would expect deletion rules to be 
constrained by universal patterns rather than the partially arbitrary syn- 
chronic constraints. In the next section we will see evidence of a different type 
to show that synchronic language-specific syllable-structure conditions may be 
partially arbitrary. 


4, Pre-stress schwa-deletion 


Zwicky mentions pre-stress schwa-deletion only in passing. His comments are 
that it “seems to have no relationship to the hierarchy in (5)" (i.e., the 
hierarchy governing post-stress schwa-deletion), and that its failure to apply 
in some words is “presumably for phonetic reasons” (p. 284), although he 
does not specify what these phonetic reasons are. I have examined pre-stress 
schwa-deletion in greater detail, and I will show here that while there are 
major differences between the two deletions, the pre-stress deletion is 
governed by universal principles of syllable structure, much as post-stress 
deletion is. 

The major difference between post-stress and pre-stress schwa-deletion is 
that pre-stress schwa-deletion operates very freely, creating clusters that 
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violate English syllable-structure, and even creating some clusters that violate 
universal syllable-structure conditions. The particular deletion I am discussing 
here occurs in the initial syllable of words that have stress on the second 
syllable. Thus, in effect, a new word-initial, pre-stress cluster is created. As I 
mentioned above, stressed syllables are stronger in English than unstressed 
syllables; therefore we might expect that stressed syllables would tolerate 
freer clustering in initial position than unstressed syllables. 

The second difference between pre-stress and post-stress schwa-deletion 
involves the extent to which each process is developed in American English. 
Post-stress schwa-deletion is quite well-developed; it occurs in all styles of 
speech (although it is certainly more pervasive in the more casual styles), and 
has permanently affected a number of lexical items. Pre-stress schwa-deletion 
on the other hand is restricted to very rapid and casual speech styles. The 
only lexical items I know of that have been permanently affected by pre- 
stress deletion are tata (from potato) or tater, cause (from because) and 
member (from remember) which exist as casual or colloquial variants of the 
still-existing full forms. (I assume that the loss of schwa in these forms led to 
the loss of the initial consonant as well.) Because pre-stress schwa-deletion has 
not made much head-way in the language, this section will be much more 
speculative than the last. It is extremely difficult to make judgments about 
rapid-speech forms; therefore, the judgments presented here are rather gross 
approximations, but they have been informally verified by several other 
speakers. 

In considering the examples to be presented, bear in mind that the pro- 
nunciation in which the first vowel is deleted is a very rapid pronunciation. 
This pronunciation will seem natural only for the most frequent words, but 
I have listed less frequent items along with more frequent items in order to 
present the full range of possible consonant clustering. Notice further that 
the deletions occur more readily if the word occurs in a position of low sen- 
tence stress. 

In the schwa-less pronunciation of the examples in (17), an initial stop 
obstruent (as in (17a—17e)) will be reduced to a stop gesture at the appro- 
priate point of articulation, and this gesture will not be accompanied by 
voicing. However, original voiceless stops retain aspiration, while original 
voiced stops are unaspirated. A fricative in initial position, e.g. fatigue [ftiyg] 
is similarly reduced to a brief gesture, and it may also be voiceless, as in 
vicinity [fstnoti] . 

The examples in (17) are of the type that allow pre-stress schwa-deletion. 
The resulting clusters in these cases are sequences of two obstruents, (a) — (g), 
or sequences of obstruent plus nasal, (h). Such clusters do not occur in initial 
position in careful speech forms, and would presumably not be allowed by 
English syllable-structure conditions based on careful speech. 


(17) Pre-stress schwa-deletion 


(a) 


(c) 


(e) 
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Stop — stop 


voiceless + voiceless 


capacity 
catastrophe 
capricious 
petition 
pecan 
potato 
toponymy 
topography 
Topanga 
voiced + voiceless 
become 
because 
botanical 
batallion 
depend 
depressed 
deposit 
Dakota 
Japan 


stop + fricative 
defeat 
default 
decision 
deceive 
development 
divisible 
beside 
buffoon 
cassette 
pacific 
discuss 
discover 
discover 
dissolve 
guffaw 
pastrami 


(b) 


(d) 


(f) 


(g) 


(h) 


voiceless + voiced 
cadaverous 
pedestrian 
pedantic 

tobacco 

together 

today 


voiced + voiced 
beginning 
bedazzle 
begonia 

debate 

degrade 

degree 

digest 
debilitate 


fricative + stop 
fatigue 

fatality 

fricative + fricative 
vicinity 

facade 

obstruent + nasal 
Canadian 
Chamelian 
commercial 
committee 
beneath 

demand 

diminish 
tomorrow 
tonight 

tenacious 
fanatical 
thermometer? 
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The relative strength of obstruents is not clearly established, especially 
with regard to stops relative to fricatives. (See Hooper (1976b) for a 
discussion of this problem.) Still, it seems clear that the universal constraints 
discussed in section 1 are violated by the clusters resulting from pre-stress 
schwa-deletion, because the initial obstruent is weaker than the second 
obstruent. The reason for this is that the second obstruent originally (and 
still in normal speech) begins a stressed syllable, and thus is strong, while 
the initial consonant begins an unstressed syllable, and thus is weaker. This is 
clear from the descriptions given just above of the articulation of these 
clusters. At the present, then, these rapid speech forms violate the universal 
syllable-structure conditions. There are two paths that could be taken to 
bring the forms back into conformance with the universals: (1) the weak 
initial consonant could drop, as in tater and 'cause, or (2) the initial con- 
sonant could strengthen enough to reinstate the proper strength relations. 
For obstruent-obstruent clusters, (1) seems to be the favored course, since 
this has already occurred in some words. We will see below that for obstruent- 
liquid clusters, (2) is also a possibility. 

There is one clear universal concerning obstruent clusters that is not 
violated by the reduction of these forms. This universal states that in initial 
clusters a voiced consonant cannot be followed by a voiceless consonant 
(Greenberg 1965). We have already observed that the initial consonant lacks 
voicing if the schwa is totally absent, so this universal law is not violated. 

Another constraint emerges from an examination of the forms in (17): 
homorganicity of the resulting cluster impedes deletion. This is especially 
true of words such as familiar, bemoan, deny and detach, and may also be 
true of the more frequent words such as tonight. 

In the examples in (18) and (19), pre-stress schwa-deletion would create 
initial clusters of the type that occur in careful speech forms in English. The 
forms in (18) have initial /s/. In initial position, /s/ occurs before /p, t, k, m, 
n, 1/. But pre-stress schwa-deletion in the forms in (18) does not create true 
clusters. Sonority cannot be said with a clusters like that of snore; superior 
cannot have the initial cluster of spear, etc. Of all the examples in (18), the 
only one that can even marginally be reduced to a true cluster is suppose, 
in its parenthetical reading. The normal reduction in all of these forms is 
from [so] to a long or syllabic pronunciation of the /s/. 


(18) s + obstruent s + nasal StI s+r 
security sonority cylindrical serenity 
Secretion semantic salinity cerebral 
satanical senility saliva sorority 


support solarium 
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s + obstruent 


suppose 
superior 
supremacy 
sophisticated 
subordinate 
Sagacious 


Compare these words with other words beginning in fricatives that undergo 
deletion; fatigue may have a very short /f/, much shorter than the acceptable 
[sl of, e.g. security. It might be that deletion after /s/ lags behind other dele- 
tions precisely because clusters with initial /s/ already exist in English; that 
is, some tendency to avoid merger may be delaying reduction in these cases. 

The forms in (19) will begin in obstruent-liquid clusters when the first 
vowel is deleted. There seem to be two stages in the reduction. In the first, 
the vowel is lost and the initial consonant exists only as a voiceless gesture 
preceding the stressed syllable. This pronunciation is analogous to that found 
in the reduction of obstruent-obstruent clusters discussed above. In another 
pronunciation, which I take to represent a second stage, the initial consonant 
is drawn fully into the stressed syllable; the obstruent is strengthened and 
takes on the characteristics of a pre-stress, syllable-initial obstruent, and the 
liquid takes on the phonetic characteristics of a second consonant. For 
instance, if the first consonant is voiceless, then the liquid is produced as par- 
tially voiceless. 


(19) parade police 
parenthesis polite 
correct Columbus 
corrupt collapse 
terrific balloon 
Toronto believe 
ferocious galoshes 
direction 
garage 


The reason I take the pronunciation in which the obstruent is strengthened, 
and fully syllable-initial, to be a second stage is that this pronunciation 
seems less acceptable, less standard, or sloppier, to me. This is merely impres- 
sionistic, and thus speculative. However, it is clear that there are two types of 
pronunciation. 

Notice again that the reduction is more natural in frequent items, e.g. 
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[pliys] is often heard for police; people who live in Toronto say [traco] . One 
further comment on (19): examples of words in which deletion of the first 
vowel would produce clusters not occurring in English have not been included. 
Such examples would be alveolar stops plus /l/, affricates plus liquid, e.g. 
delay, telepathy, jalopy , etc. Whatever the differences are between such forms 
and the forms in (19), they are too slight to be distinguished on the basis of 
intuition, and must be distinguished experimentally before any conclusions 
are drawn. 

Let us turn now to a discussion of forms in which schwa-deletion leaves 
clusters beginning with sonorants. There are two categories: (i) clusters in 
which the first consonant is stronger than the second, and (ii) clusters in 
which the first consonant is weaker than the second. According to the strength 
hierarchy discussed above, the following clusters of category (i) are possible: 
mr, ml, nr, nl and Ir. These are listed in descending order, according to the 
difference in strength between the two members. Pre-stress schwa-deletion 
produces clusters of mr in the following words: 


(20) marine mirage morale 
Marie miraculous moronic 


These are judged as acceptable (by the speakers I consulted), and are most 
natural for the more frequent words marine and Marie. 

However, the speakers I consulted judged ml sequences to be less accep- 
table, as in the following words: 


(21) melodic millennium 
malicious molecular 


The difference between (20) and (21) would follow from the theory of syllable 
structure presented in section one, since / is stronger than r, and the greater 

the strength difference between the first and second consonant, the better. 
However, the difference may also be due to a difference in frequency, since 
there are no very common words which would yield an m/ cluster under 
deletion. 

Next we should consider words yielding clusters of nr and nl. However, 
there is a gap in the data at this point; I was unable to find any appropriate 
words of the form nar, and the only possible candidated for nal are nilometer 
and Nilotic. Even if these words contain a first-syllable schwa, applicable 
data would have to come from speakers who use such words. 

The last possible strong-weak cluster is /r, which is a universally impossible 
cluster according to Greenberg. The theory employed here would predict a 
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low acceptability for such a cluster, since the difference in strength is so 
slight. These predictions are borne out; deletion in the forms of (22) is less 
acceptable (though not totally unacceptable) than in the forms of (21). 


(22) Lorraine 
laryngeal 


However, the conclusions we might want to draw concerning clusters of 
strong plus weak sonorants are severely weakened by the gaps in the data. 
Let us examine now deletion that produces clusters of sonorants followed 
by stronger consonants. We will consider clusters whose initial member is 
m, n, l orr,in that order, and we will find that pre-stress schwa-deletion 
produces violations of the universal syllable structure condition, but at the 
same time, the functioning of the universal syllable-structure condition is 
clearly discernible. 
First, consider words in initial »? where deletion will produce a cluster of 
m plus an obstruent. 


(23) mechanic massage 
metallic methodical 
magician metropolis 


In these forms the initial m may be reduced to a bilabial closure, with open 
velum, and with or without a short period of vocal-cord vibration. This 
pronunciation is similar to the pronunciation described above for obstruent- 
obstruent clusters. This pronunciation is easily accepted by the speakers I 
consulted. Note, however, that initial clusters of sonorant plus obstruent 
violate the universal conditions presented earlier. Notice further that the 
violations may be ranked according to the strength of the first sonorant; a 
violation with m is less serious than with a weaker sonorant. And, as expected, 
the weaker the sonorant, the less acceptable the deletion. Thus deletions 
between n and an obstruent are less acceptable than between m and an 
obstruent. 


(24) neglect notorious nativity 
negociate necessity 


In this case the permitted pronunciation is analogous to that described above 
for m plus obstruent. 

Deletions after / and r, as in (25) and (26) are increasingly less acceptable, 
as predicted. 
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(25) laborious 
latrine 
legitimate 
logician 
linoleum 
lament 


(26) remarkable republican relax 
revision record refrigerator 
rhetorical reciprocal remember 

religious 


A deletion after / is marginally possible but it leaves the / unsupported and 
reduced to a weak gesture. A deletion after r is simply not possible; the loss 
of the vowel is accompanied by the loss of the consonant, as in "member for 
remember. 

With all these facts now presented, we can formulate some general state- 
ments concerning pre-stress schwa-deletion. Pre-stress schwa-deletion is a 
general weakening or reduction of unstressed initial syllables leading to the 
deletion of the vowel. (Note that this occurs in vowel-initial words as well, 
‘bout, "round , 'nuf for about, around and enough.) The deletion of the vowel, 
which occurs only in very rapid speech, produces a consonant cluster. Further, 
the deletion is constrained by the type of cluster that is created. The deletion 
is constrained by universal syllable-structure constraints, but in a relative 
manner, and not absolutely. Deletion is constrained on a relative scale accord- 
ing to the extent to which the universal conditions are violated. We have 
suggested that deletion leaving an mr cluster is acceptable, while deletion 
leaving an ml or Ir cluster is less acceptable. More striking, however, are the 
deletions leaving weak-strong clusters: m-obstruent clusters, which are dis- 
allowed theoretically, may occur, but n-obstruent clusters are less acceptable, 
and /-obstruent and r-obstruent clusters are unacceptable. 

Pre-stress schwa-deletion illustrates an important point concerning the 
metatheoretical status of syllable-structure conditions. The universal syllable- 
structure conditions are not absolute, inviolable constraints. They are rather 
relative conditions expressing relations among segment types. Whether the 
conditions hold for a given language at a given synchronic stage will depend 
on the history of the language, and in particular upon the relative power of 
competing tendencies in a language. That is, the tendency to delete unstressed 
vowels must compete with the tendency to maintain universal constraints on 
syllable structure. In the case of post-stress schwa-deletion we observe that 
the universal conditions are keeping schwa-deletion in line; no universally 
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unacceptable clusters are created. Pre-stress schwa-deletion is to some extent 
overpowering the syllable structure conditions, but only in rapid speech. 
Should the latter deletion ever become a general and pervasive process in the 
language, as the former deletion has, there are two possibilities for subsequent 
developments of the clusters created (especially the universally unacceptable 
ones). The loss of the vowel may be followed by the loss of the initial conso- 
nant, as in tater, "cause, and “member. This seems to be the favored possi- 
bility, in view of the reduced words just cited, and the phonetic weakness of 
the initial consonants, as described above. But the alternate possibility is 
worth considering because of its theoretical consequences. The alternate 
possibility is the stabilization of the new clusters. This may require the 
strengthening of the initial consonant, as we observed as one possibility for 
the obstruent-liquid clusters in (19). This development would lead to a syn- 
chronic state in which existing syllable-initial clusters violate the proposed 
universals. I would expect such a state to be possible, but temporary, since 
there are always forces acting to reinstate preferred syllable structure. The 
hypothetical synchronic state described here would be arbitrary in the sense 
mentioned in the conclusion in section 3. That is, if universal conditions on 
syllable structure were allowed to work on language unopposed by other 
forces, then all languages would conform to the universal conditions. Since 
these conditions are seldom unopposed, synchronic states could exist in 
which syllable structure is less than optimal. Of course, total violation is not 
possible and the type and extent of possible violations remain to be deter- 
mined. This view implies that universal syllable-structure conditions cannot 
be determined solely from the study of language-specific, synchronic syllable 
structure, but such studies must be supplemented by a study of changes, such 
as those discussed here. 

Let me emphasize that while these deletion processes point to the rela- 
tional character of universal syllable-structure conditions, they also strongly 
support the universal character of syllable-structure conditions, as I pointed 
out before. The conditions functioning in both pre-stress and post-stress 
schwa-deletion are not English-specific conditions. They could not be learned 
by speakers as a part of the grammar of English. Since these conditions are 
also seen operating in other languages, they must be considered universal. 
The phonetic and psychological bases of such universals, however, remain to 
be determined. 


Notes 


1. The condition in (3) is meant only to illustrate the general form of the universal 
syllable structure condition; there are probably more consonant positions allowable 
universally. But see the discussion in sections 3 and 4 of the metatheoretical status of 
the universal condition. 
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2. A problem for which I have not found a totally satisfactory solution, however, is 
the problem of /s/, which functions as a very strong consonant in English, where 
syllable-initial clusters of /sp/, /st/ and /sk/ are allowed, but as a very weak con- 
sonant in Spanish, where /s/ cannot figure in syllable-initial clusters. 

3. Hoard’s examples contrast words with a tertiary stress on the final syllable with 
words which have an unstressed final syllable. To illustrate the maximal difference 
between the consonants, the examples in (4) contrast stressed with unstressed syl- 
lables. The different degrees of stress probably correlate with degrees of tenseness if 
secondary and tertiary stress are taken into consideration. 

4. This syllabification makes it impossible to account for the [N] in congress versus the 
[n] in congressional on the basis of syllabification, as Hoard proposes. His rule 
assimilates /n/ to a tautosyllabic velar. However, this rule does not work, since incre- 
ment would be syllabified by Hoard as /Inkr SomSent/ , but no assimilation takes 
place. 

5. After /n/ the situation is variable; see below. 

6. Of course, given the way I conducted the test, asking speakers directly for their 
judgments, I did not obtain data on the actual phonetic status of deletion, but rather 
on the speakers' notions about deletion. I do not consider the two to be substantially 
different in this case. 

7. 'There is one restriction on the initial obstruent for some speakers: it cannot be an 
affricate. On the test discussed earlier, several (but not all) speakers very consistently 
put words which would have affricate-liquid clusters if deletion applied, into the 
Rarely delete category. Examples are: century, injury, surgery , etc. 

8. Pertz and Bever (1975) have shown experimentally the mono-lingual adolescent 
English speakers can demonstrate sensitivity to universal clustering constraints. 

9. The pronunciation of this form which allows schwa-deletion is r-less in the first 
syllable, [damäma.c®]. 
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DAVID HUNTLEY 


Phonological models and Slavic palatalizations 


The purpose of the present paper is to examine the way in which certain 
palatalizations that have occurred in the history of Slavic throw light upon 
the adequacy of three types of phonological model: (1) an autonomous 
phonemic model; (2) a strong generative model which includes the principle 
of absolute neutralization, i.e., the principle that segments that do not occur 
in surface representation may be allowed to occur in underlying representa- 
tion; (3) a weak generative model which excludes absolute neutralization. 

In early Common Slavic, velar stops became assibilated palatals before 
front vowels, e.g.: 


*begite > *bé%ite 2pl. pres. ‘flee’ 
*krikes > *krices 2sg. aor. ‘shout’ 


This change did not occur before back vowels, e.g. *mogam lsg. pres. “be 
able’, roika nom. sg. ‘river’. The results of this change can be adequately 
accounted for within an autonomous phonemic level, since velars and 
palatals were in complementary distribution. (It can be shown that the 
change € > a after palatals took place only much later). 

At a later period, Common Slavic diphthongs became monophthongs, in 
particular oi > e, t, but by this time the above-mentioned palatalization 
ceased to be productive. Instead, velars now became assibilated dentals before 
these new front vowels, e.g.: 


*mogois > *mogis > *mo3is 2sg. imperative-optative ‘be able’ 
*roikai > *reke > *rece dat.-loc. sg. ‘river’ 


Within an autonomous phonemic model, velars, palatals, and dental affricates 
now have to be separate phonemes, since both palatals and dental affricates 
can occur before front vowels. At the morphophonemic level, however, the 
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palatals and the dental affricates are alternants of velars. Such a model forces 
one to separate at the phonemic level, segments which in many lexical items 
are connected one with the other at the morphophonemic level. 

Considerations of this kind have led generative phonologists to abandon 
the autonomous phonemic level. However, accounts given by generative 
phonologists of the Slavic k:c alternations, or their reflexes, are also not 
adequate synchronic models. In Contemporary Standard Russian, the 
reflexes of the dental palatalization of velars are palatalized velars in the 
locative and dative of nouns and in the imperative (here the velars have been 
re-established analogically), but elsewhere remain as dentals. Lightner (1972a: 
139—140) states that velars become palatals before an underlying front vowel. 
He claims that velars become dentals or palatalized velars before an underly- 
ing diphthong ai (265—266). The evidence for this diphthong is said to be 
the verb per’ inf., poju Isg. pres. ‘sing’. After the rule changing velars to 
palatals before front vowels is applied, a later rule shifts ai > @ when not 
before a vowel. Before this derived e, a still later rule shifts word-initial 
velar to dental and causes non-initial velar to become palatalized. 

A similar analysis of velar: dental alternations in Old Church Slavonic is 
given by Lunt (1974:152). The evidence for deriving oi ^ & is in Lunt’s words, 
‘In an isolated verb, oj occurs before vowel but @ before consonant: pojots 
pěti? In my view this is not an adequate synchronic argument, for one 
knows only on diachronic grounds that OCS ë in pěti is in fact connected 
with & in, for example, récé. 

I now hold the view that in instances where no alternation appears on the 
surface both palatals and dental affricates must be included in the underlying 
representation of certain forms in Old Church Slavonic and in late Common 
Slavic. This is a modification of the view expressed in Huntley 1975:361. 
Where the alternations are present in the surface structure, the underlying 
form has the velar. The dental alternant occurs before declensional desinences 
and before imperative desinences that begin with & or i. e.g., r&c&, mogi. The 
palatal alternation, e.g., krité > krita, možete, bože, occurs before all other 
front vowels. In such a model, an underlying representation would have the 
same stock of segments as would the surface representation in Old Church 
Slavonic and in late Common Slavic. Such a model would have a large number 
of morphologically conditioned rules and would be less elegant and less 
powerful than a model which included the principle of absolute neutraliza- 
tion. Nevertheless, in the absolute-neutralization model one is forced to have 
recourse either to diachronic information or to arbitrary procedures, so that 
the weaker and less elegant model is the more adequate one from a synchronic 
point of view. 

In the absolute-neutralization model morphologically conditioned rules 
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are allowed in order to account for phonological irregularities. It would 
appear that the very concept of phonological irregularity is not even admissible 
in the autonomous phonemic model. The history of the verb tkať ‘weave’ in 
Russian is instructive in this respect. According to Jakobson (1949:17), when 
present tense 2sg., etc. of this verb changed analogically from tčoš to tK og, 
there was introduced a ‘new phoneme, the soft k’, which formerly was a 
mere positional variant of the phoneme x.’ The corollary of this statement, 
however, is that in Contemporary Standard Russian the highly marginal k’ 

is assigned equal paradigmatic status along with the regularly occurring pala- 
talized labials and dentals. On the other hand, Lightner (1972b:427—428) 
states, ‘It is clear that the grammar must contain a rule which shifts velars 

to palatals, rule (K ^ C), and it is likewise clear that the root in tku/tket is 

an exception to rule (K ^ C)? However, in Lightner 1972a, rule (K ^ C) is 
not applicable to sets of quite regular nouns whose stems end in a palatal. 
These nouns, along with nouns whose stems end in palatalized labials and 
dentals are merely marked as [-hard] . In other words, palatals and palatalized 
consonants, contrary to Lightner's claim, do occur in the underlying repre- 
sentation of Contemporary Standard Russian. In the kind of model advocated 
in this paper, the palatalized velar in tk o¥ would be generated by a morpho- 
logically-conditioned rule shifting plain velar to palatalized velar before o in 
the present tense. Thus the weak generative model would reduce the stock 

of phonemes in Contemporary Standard Russian, as compared with the 
autonomous-level model, by one item, namely k’. 

There are now strong indications that generative phonologists in their 
treatment of Slavic data are beginning to move towards the position advocated 
in this paper. Lightner (1972b:428, fn. 6) states that the transformational 
cycle must be abandoned and that to explain.the shift e > o in Russian ‘at 
worst one will have to refer to the relevant morphological categories.' In a 
review of Lunt 1974 (Huntley 1975:361), I state that if Lunt’s modifications 
of TG phonology were carried further, ‘one would end up with something 
like a more highly formalized model of the type found in Jakobson’s 1948 
description of Russian conjugation, but without an autonomous phonemic 
level.’ After this review was sent to the press, but before it was published, 
further confirmation of this view came to light. Coats and Lightner 
(1975:339) stated that in order to derive present tense piSet versus infinitive 
pisat’ ‘write’, it is necessary to set up a minor rule for which verbs of this 
type are marked. They claim that the stem of such verbs is pisdj-, but that 
they are marked to drop a. in the present, whence pisj > piš-. They add 
(340), ‘It is also interesting that the proposed analysis brings us back much 
closer to Jakobson's original analysis.' The same point is made much more 
strongly in Lightner 1975:630, where DM = derivational morphology. ‘After 
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Jakobson’s ground-breaking analysis of 1948, Halle 1963 noted several 
inadequacies which seemed best handled by introduction of the transforma- 
tional cycle. A brief review of these (and other) analyses is given in Lightner 
1972, in which yet another transformational-cycle analysis is proposed. But 
Coats and Lightner 1975 refer to DM, and show not only that what have been 
for years considered crucial questions in the analysis of Russian conjugation 
are not even well-formed questions, but also that the correct solution in fact 
strikingly resembles Jakobson’s original analysis.’ 

The Coats and Lightner analysis, however, is much more complex than 
Jakobson’s. Setting up a stem pisdj-, dropping -a-; claiming that substitutive 
softening is triggered by the jod, and then dropping the jod is merely a 
roundabout way of saying that the stem-final consonant undergoes substitu- 
tive softening in the present tense, and is thus inferior to Jakobson’s more 
direct formulation. Once again, Lightner has used the technique of absolute 
neutralization. Here, though, diachronic information is not used; instead we 
have a quite arbitrary procedure. It would seem that if we remove the 
arbitrary procedures from Coats and Lightner’s recent paper, we do indeed 
end up with the kind of model advocated in this paper; a model that closely 
resembles Jakobson 1948 except for the fact that it lacks an autonomous 
phonemic level. 
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ROBERT J. JEFFERS 


Restructuring, relexicalization, and reversion 
in historical phonology 


0. One of the major insights of early linguistic investigation was the recogni- 
tion that the phonetic segments which speakers use in the oral production of 
their language are organized into a highly structured system, and that the 
design of this phonological system is determined by the way in which various 
phonetic features function to establish distinctive oppositions, and by a set 
of ‘rules’ which relate phonetically distinct, but morphologically unique 
forms. Since the establishment of the notion phoneme, historical linguists 
have been concerned not simply with a descriptive typology of phonetic 
change, but also with a complementary typology of phonological changes. 
The best known of such descriptive typologies are associated with American 
structuralism (e.g. H. Hoenigswald, 1960), Prague school structuralism (e.g., 
R. Jakobson, 1931), and generative grammar (e.g., R. D. King, 1969). 

While the various theoretical biases which are associated with these three 
approaches to phonology have each served to highlight important aspects of 
phonological change, it is notable that these same biases have resulted in 
accounts of phonological change which are descriptively inadequate. In the 
first part of this paper I will consider some of the failures of the treatments 
of phonological change offered by the above-mentioned schools of phono- 
logical theory, and I will attempt to integrate the valuable contributions which 
have come from these three sources, looking toward a descriptive account of 
phonological change which will attend to all interesting and relevant issues. 


1. As students of American structural linguistics turned their attention to 
linguistic change in general, and sound change in particular, interest under- 
standably centered around the ways in which the inventory of phonemes 
might come to be reorganized. How and when are new oppositions introduced, 
or old ones lost? How and when does a realignment in the system of phono- 
logical contrasts take place, i.e., under what circumstances do the phonological 
(i.e., phonemic) representations of given morphemes change without con- 
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comitant change in the phonemic stock? Based largely on the work of Henry 
Hoenigswald (1960) a system of classification for phonological change was 
developed. (I begin with this system only because the terminology introduced 
with American structuralism appear to me to be the most widely used in 
descriptions of phonological change and phonological changes.) 

The basic premise of the structuralist system for classifying phonological 
change is that all forms of phonological restructuring begin with phonetic 
split or merger. A complete merger results when two (or more) sounds fall 
together in all environments where they formerly contrasted. This may 
reflect a phonetic alteration in either or both of the phonemes involved. An 
unconditioned merger always results in a change in the phonological system, 
and that change is assumed to be irreversible. Where there were once two (or 
more) phonemes, after merger there is one, and its subsequent history will in 
no way reflect its multiple origins. 

Conditioned merger necessarily coincides with phonetic split. If some 
tokens (allophones) of a phoneme /x/ merge with /y/, a conditioned split in 
/x/ has occurred. This phenomenon is termed primary split. Latin rhotacism 
is a well-known example. 

Pre-Latin s and r remain distinct in Classical Latin with the exception that 
the s coalesces with r (probably via z) in intervocalic position. 


D 3 H EN s (except as in ii) 


(The dotted and broken lines in I represent the concomitant split in s and 
merger of r and s, respectively.) 

The phonological consequence of primary split is a realignment in the 
system of phonological contrasts. The phonological representation of the 
Old Latin personal name Valesius, for example, includes a medial /s/, whereas 
its Classical Latin correspondent shows medial /r/. As a result of primary 
split the phonological representation of certain morphemes changes without 
any alteration in the inventory of phonemes. 

It is often the case that a phonetic split results in a change in the phonemic 
inventory only after a later change has taken place. In one type of secondary 
split, the term which describes such developments, the segment(s) which 
served to condition the original split themselves undergo change. Secondary 
split may also occur when some development subsequent to a change which 
introduces a phonetic alternation results in an expansion of the types of 
phonetic contexts in which one of the alternants may occur. In situations of 
this type, it is common that the secondary development is not a sound change. 
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Paradigmatic levelling is often the source for this type of phonological change. 
An expansion of the context in which a given segment occurs may also arise 
when tokens of that segment are introduced from some secondary source. 

A similar categorization of phonological change, which was developed by 
Roman Jakobson (1931:247—261), is associated with the Prague school of 
structural phonology. In this system, the two principal categories of phono- 
logical change are dephonologization and phonologization , which correspond 
roughly to merger and split respectively. However, these two types of phono- 
logical change differ from merger and split in that they are not restricted to 
the system of phonological oppositions. Prague School phonology disting- 
uishes between phonological contrast, i.e., the system of distinctive phono- 
logical oppositions, and phonological correlation, i.e., the system of relation- 
ships which hold between features that characterize classes of sounds. Hence, 
dephonologization may refer to the loss of a contrast and/or the loss of a 
correlation. For the most part phonologization corresponds to secondary 
splits in the system developed by American structuralism. 

A third type of phonological change, rephonologization, is also defined in 
the Prague School system. Rephonologization occurs when a change creates 
a reorganization in the old system of correlations without any decrease or 
increase in the number of distinctive oppositions. The unconditioned change 
from proto-Indo-European g > Slavic z is an example. The correlation 
voiced/voiceless which was probably only distinctive for non-continuants in 
Proto-Indo-European has become distinctive for sibilants, as well, in Slavic. 

Before proceeding to a discussion of phonological change as it is viewed 
in generative phonology, let us contrast the two similar classifications of 
phonological change just described. The Prague-school system is deficient in 
that it incorporates no way to characterize the kinds of changes which leave 
the system of phonological oppositions intact, but which result in a reorganiza- 
tion of the tokens of occurrence of given phonemes in specific morphemes. 
Such changes do affect the system of phonological structure in a language, 
altering the phonemic representation of forms, sometimes resulting in a 
general readjustment of the system of morpheme structure. 

Considering its preoccupation with the issue of phonemic opposition 
(contrast), it is not surprising that this type of change represents an important 
type for the American Structuralist school. Primary split is a change which 
results in a realignment in the system of phonemic oppositions, and is hence 
a type of change which is considered to affect the phonemic system. However, 
it is this same preoccupation with the system of oppositions which permits 
the American Structuralist school to neglect changes which affect the system 
of correlations. 

À system restricted to the notions merger and split cannot characterize, 
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e.g., the unconditioned change from pre-Greek u to Attic Z as a genuine 
phonological change. Certainly, the phonological representation of the sound 
in question is different for a speaker of pre-Greek and for his Athenian des- 
cendent. Moreover, the feature [round] has a status in the phonological system 
of the Attic speaker which it did not have in the earlier system. The Prague 
School concerns with matters of phonological correlation highlight this 
important type of phonological change which is missed in a system concerned 
essentially with contrasting segmental entities, and with changes in that system 
of contrasts. 

The account of phonological change which has been developed by the 
generative school of phonology is similarly a product of a particular theo- 
retical veiwpoint. The generative school assumes that grammars are rule- 
governed systems, and that phonological systems consist of a set of underlying 
representations which incorporate all the idiosyncratic information concerning 
any given linguistic form, and a set of surface representations which are 
derived from underlying forms by rules of grammar which are the formal 
‚devices which speakers use to make generalizations about their language. 

Due to the special concern with the synchronic rules of grammar, genera- 
tive discussions of linguistic change have centered on those developments 
which are associated with the introduction and loss of alternations. Little 
regard has been accorded to other types of change which alter the phonological 
system and phonological structure. In R. D. King’s (1969) book, which has 
become the standard reference for generative historical linguistics, three 
major types of rule change are discussed: rule addition, rule loss, rule reordering’. 
Rule insertion, a special case of rule addition, whereby a rule is added at a 
point in the cycle of extrinsically ordered rules other than at the end?, has 
been shown to be an unlikely candidate for a possible change type (see, e.g., 
Watkins 1970; King 1973). Recently, a fourth type of rule change, rule inver- 
sion, has been described by Vennemann (1972). In a rule inversion, surface 
representations come to be reinterpreted as underlying representations, and 
forms which are consistent with the ‘old’ underlying representation come to 
be derived by rule?. 

As a descriptive device rule addition and phonetic split are equivalent 
notions; both refer to situations whereby morphophonemic alternations are 
introduced into a language. Rule loss, reordering, and inversion classify a 
variety of different phonological changes which result from instances of 
non-phonological or phonetic plus non-phonological changes. Consequently, 
the explication of these phenomena represent a significant contribution both 
to our understanding of the ways in which synchronic phonological systems 
are organized and of the range of and limitations on possible phonological 
changes. In the Prague School and American structuralist taxonomies, the 
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account of phonological restructuring resulting from non-phonological changes 
is restricted largely to phonemic splits (secondary split/phonologization). 
Clearly, the facts of language history merit a more complex and informative 
classification. 

However, many instances of change Cannot be described as rule change, 
and such changes are not dealt with in any detail in the generative literature. 
Complete mergers, for example, have no effect on the system of phonological 
rules. Such changes are categorized as ‘primary changes’, and are said simply 
to result from ‘innovation.’ In fact, any account of the effect of historical 
changes on the make-up of the system of phonological oppositions appears 
outside the scope of generative historical phonology as it currently approaches 
issues of phonological change. This is especially distressing in light of the fact 
that there exists considerable evidence for the psychological reality of the 
system of distinctive phonological contrasts, and it is quite likely that this 
system may, indeed, play an important role in the motivation of, at least, 
certain sound changes. Consider, e.g., Martinet’s work (e.g., 1952) on the 
functional explanations for sound change*. Moreover, reference to changes in 
the system of contrasts is accorded an important role in the establishment of 
genetic relationship, language split, and other facts concerning the internal 
histories of language families. The failure to offer any enlightening account 
of this type of change is an important deficiency in the generative taxonomy 
of phonological change. 

It is desirable and necessary that a descriptive account of phonological 
change attend both to changes in the phonological structure of morphemes, 
for which we might use the term relexicalization, and to changes in the make- 
up of the phonological system, for which we might restrict the use of the 
term restructuring. In the case of restructuring, we might distinguish between 
those types which affect only the phonemic inventory, such as merger, and 
those which affect the system of rules. The former necessarily coincides 
with widespread relexicalization, while the latter may or may not. Relexicali- 
zation may occur with or, as is the case in primary split, without concomitant 
change in the phonemic inventory. 

Such a distinction is appropriate within any framework for phonological 
structure. For example, in the case of a change such as Latin rhotacism 
(discussed above), the nature of the restructuring will be different for the 
structural/taxonomic phonemicist and for the generative phonologist. For 
the structuralist, there will be a change in the phonemic shape of every form 
(morph) which undergoes rhotacism, hence, introducing multiple lexical 
representations for all forms affected by the sound change. For the generativist 
the innovation will affect the system of rules (hence, a restructuring has 
taken place), but there will be no change in the lexical representation of 
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forms which show the innovating alternation s ^ r. However, it is usual that 
innovations which result in a change in the system of alternations will also 
affect segments occurring in morphemes, or in positions within morphemes 
where no alternation arises. Such is the case in a form like Valesius > Valerius 
after Latin rhotacism. A structural change in the phonological shape of mor- 
phemes has occurred and might well be classified with other such changes of 
the same type. As has been noted, the term relexicalization seems appropriate. 


2. In the second section of this paper I would like to consider phonological 
restructuring (of whatever type), as it is used to make specific claims about 
synchronic phonological structure. However, it will first be necessary to 
consider the issue of phonological reversion. 

Most historical linguists believe that a change or series of changes which 
result in a restructured phonological system cannot be undone, that such 
changes are irreversible (Hoenigswald 1960. 117 et passim; 1966). The assump- 
tion that phonological reversion is impossible is at the foundation of the 
establishment of language splits, and consequently, it permits the reconstruc- 
tion of the histories of language families (Hoenigswald 1966). With the 
recognition that levels of phonological structure more abstract than the 
traditional taxonomic phoneme might exist, the question arises: At what 
level of phonological structure does reversion, indeed, become impossible? Is 
it at some systematic level, at the taxonomic level, or at some sub-phonemic 
level? Moreover, can evidence concerning the potential reversibility of phono- 
logical change be used to argue for or against the psychological reality of par- 
ticular systems of phonological description? 

Let us consider for the purpose of reference another well-known change 
which, like Latin rhotacism, might be classified as a primary split. In Germanic 
PIE *dh > *d5. PIE*t falls together with *d or develops as *@ under the 
conditions of Verner's Law. Most generative accounts of Early Germanic 
phonology would distinguish *d < *dh (Oe d, ) from many of the occurrences 
of d < (*t) (i.e., d4) at a systematic phonemic level because d; is in alterna- 
tion with 0 in many forms. d, is, in large part, synchronically derivable. An 
historical argument for this particular synchronic analysis would present itself 
if d, and d; had different histories within Germanic. They do not. This is no 
surprise to the phonemicist since d, and d; would be identified phonologi- 
cally at the taxonomic level. I think most linguists who have worked in the 
area of historical phonology would agree that a systematic distinction will 
not affect the development of segments with different prehistories if those 
segments have coalesced at the level of surface contrast. Hence the claim 
that phonemic merger is irreversible appears to stand despite the possibility 
that tokens of a given phoneme may have different synchronic derivational 
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histories’. However, while the facts concerning sound change do not argue 
for a systematic phonemic analysis, they do not, in any significant way argue 
against such as synchronic analysis. There is no a priori reason to assume that 
all aspects of synchronic structural organization need play a role in linguistic 
change, : 

To pursue this point a step further, the fact that d; and d; show identical 
historical development does not per se argue even for the existence of a 
‘phonemic level’ of phonological structure. It may simply reflect that 
‘regular’ sound change affects phones (some sub-phonemic phonetic entities) 
which speakers perceive as phonetically identical. No one would or could 
argue that sound change affects phonemes in a uniform way. If such were 
the case phonetic split would never occur. It is likely that the so-called 
‘unconditioned sound changes’ are the fortuitous result of the fact that all 
tokens (allophones) of a particular phoneme are perceived to be identical 
by language users. While phonological restructuring (including phonemic 
change) is often the result of sound change, despite Bloomfield’s famous 
dictum ‘Phonemes change’ (1933:357), phonological change is certainly not 
equivalent to sound change. 

To conclude, then, in part 1 of this paper I considered certain deficiencies 
to be noted among various taxonomies of phonological change, and noted 
the variety of phenomena which must be taken into account in every discus- 
sion of phonological change. In part 2, it was pointed out that, although 
phonological restructurings which alter the system of surface contrasts indeed, 
preclude phonological reversion. The establishment of this kind of fact is an 
issue separate from that concerning the use of evidence from phonological 
change to argue for or against the validity of any particular synchronic analysis 
of phonological structure. 


Notes 


1. I am concerned here with rule change as a device by which we might characterize 
instances of phonological change. No claim is advanced that the rule change 'explains' 
language change in any significant way. 

2. Of course the position that rules of grammar are intrinsically ordered would render 
this issue irrelevant. 

3. It has been shown recently (Sag 1974), e.g., that Grassmann's Law has undergone 
rule inversion in the course of the history of Sanskrit. It is clear that Grassmann's 
Law operated at one point in Indic prehistory to dissimilate sequences of ‘aspirate’ 
consonants in adjacent syllables. However, for Classical Sanskrit it would be simpler 
and more reasonable to assume that no underlying diaspirate roots occur (i.e., e.g., 
/bhodh/ > /bodh/) and that instances of root initial aspirate consonants (e.g., bhot-) 
reflect the introduction of a new rule which introduces the root initia] aspirate at 
the surface. 
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4. Martinet suggests, for example, that assymetries in the system of phonological oppo- 
sition may serve as a motivating force in the operation of historical sound shifts. 

5. The Germanic developments discussed affect the whole system of obstruents (Grimm’s 
Law). I refer only to dentals for simplicity of presentation. 

6. Le, Proto-Indo-European voiceless stops become voiced continuants (subsequently 
developing as voiced stops in most dialects) in voiced surroundings when not im- 
mediately preceded by accent. Otherwise they develop as voiceless continuants. 

7. That a level of structure corresponding to the taxonomic phoneme be incorporated 
into the generative model is currently being discussed in the literature (e.g., Schane 
1971). 

8. Similarly, the fact that syntactic change cannot be motivated in the system of 
transformations does not preclude the existence of transformations or the fact that 
most syntactic change can be described in terms of a reorganization in the system of 
transformations. (See Jeffers 1976). 
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CHIN-W. KIM 


“Diagonal” vowel harmony?: Some implications 
for historical phonology* 


Typology of vowel harmony (cf. Aoki 1968) can be divided into two major 
types: horizontal vowel harmony and vertical vowel harmony. The latter 
which is often called palatal vocal harmony is characterized by the dichotomy 
of harmonic vowel classes into front (palatal) and back (velar). Finnish 
(Kiparsky 1968, Rardin 1969), Hungarian (Makkai 1972), Mongolian (Poppe 
1965), Turkish (Lightner 1972), etc. exhibit this type of vowel harmony. For 
example, in Turkish, 4 front vowels (i, e, ü, ö) harmonize together against 4 
back vowels (i; a, u, o). In horizontal vowel harmony, the harmonic classes 
are grouped in terms of vowel height, e.g., high vs. low, raised vs. lowered, or 
tense vs. lax. Vowel harmony wholely in terms of high vs. low is rare, but is 
reported to be found in Tibetan (Miller 1966, Sprigg 1957) and Coeur d'Alene 
(Sloat 1972). The phenomenon found in many Bantu languages in which mid 
vowels and peripheral (i.e., high and low) vowels behave distinctively (cf. 
Kim 19732) may be closer to a case of vowel metaphony rather than vowel 
harmony. What is called a vowel harmony in tongue-root advancement (cf. 
Berry 1957 and Stewart 1967 for Akan, Carnochan 1960 for Igbo, and 
Ladefoged 1971:78 for Igbirra) can be said to belong to the horizontal vowel 
harmony group, as the vowels are paired raised vs. lowered, i.e., i/e, e/a, o/a, 
and u/w. 

A third type, although rare, is found in such languages as Korean, Nez 
Perce (Aoki 1966, Zwicky 1970), Chukchi (Kiparsky 1968:36—42), Washo 
(Jacobsen 1968:822), etc. This type can be called “diagonal” because the 
line dividing the harmonic classes runs diagonally in the vowel chart, e.g., 


(1) (i) u @ ił u 


rad we 
o g a 


Nez Perce Korean 
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Aoki (1966) calls e and u in Nez Perce “Recessive,” and a and o, “Dominant.” 
i is ambivalent. In Korean, £, u, and a are generally called “Dark” or 
“Feminine,” and a and o, 'Light" or “Masculine,” 7 is neutral. 


Some examples: 


(2) Nez Perce: 
to:t ‘father’, na? to:t ‘my father’ 
meq ‘uncle’, ne? meq ‘my uncle’ 
gitti ‘place firmly’ (recessive) 
cik?il ‘destroy’ (dominant) 
tule:qittine ‘I am putting my foot down firmly’ 
tola:cik?ilsa ‘1 am destroying with my foot’ 


Korean: 
ka-a ‘go’, *ka-a cu-a ‘give’, *cu-a 
po-a ‘see’, *po-a kar-a ‘walk’, *kor-a 
non-a ‘divide’, *non-a pu-a ‘pour’, *pu-a 
thodak-thodak ‘toddle’ thudak-t*udak ‘thump’ 
tholang-tholang ‘light waves’ thulang-thulang ‘heavy waves’ 


(The last two pairs of examples are mimetic words.) 


Given the two classes of harmonic vowels such as those found in Nez Perce 
and Korean, how shall we describe the vowel harmony? Here, no single param- 
eter or distinctive feature of vowels can distinguish the two harmonic 
classes. This fact alone is such an unusual phonological phenomenon that it 
merits further investigation. Yet previous works on the subject (e.g., Aoki 
1966, Rigsby and Silverstein 1969, Zimmer 1967, Zwicky 1970) were 
primarily concerned with the problem of how to describe this peculiar vowel 
harmony, and paid little attention as to why. such an unnatural phonological 
phenomenon exists and what might be its implications for phonology. I will 
return to this topic after reviewing some possible ways to describe the diagonal 
vowel harmony, for if it can be proven that the diagonal vowel harmony 
can be described simply and straightforwardly without posing any problem 
to phonological theory, then we might be building a straw man. On the other 
hand, if it turns out that no simple and natural solution exists, then it is 
warranted to seek an explanation for the aberrent phonological behavior. 

What looks attractive initially is the so-called ROOT-MARKER solution (ala 
Lightner 1965). In this solution, lexical items are specified with a diacritic mor- 
phemic marker, say +GRAVE or DOMINANT, or -GRAVE or RECESSIVE. 

Then, vowels in a word marked +GRAVE are converted to [+grave] 
vowels, and those in a word whose lexical marker is -GRAVE, to [—grave] 
vowels. For this solution to operate properly in Nez Perce, however, a look- 
up table of the following kind is necessary: 
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(3) DOMINANT RECESSIVE (= —DOM) 






Taking u and e as unmarked vowels for lexical entry, the derivation will look 
like: 
(4) [ne?-tu:t] „nom ^ na? to:t ‘my father’ 
[ne?-meq] _nom > re? meq ‘my uncle’ 


As has been pointed out by many, however, this solution is highly abstract 
and arbitrary. If there is a straightforward and natural mapping relation 
between a lexical feature GRAVE and a phonological feature [grave] , then 
the lexical marking is redundant. If on the other hand there is no natural 
mapping relation between the two as in Nez Perce and a look-up table is nec- 
essary for mapping, then the apparent elegance disappears, for it is but a 
complex form donning a disguise of simplicity. 

Related to the above solution is the “prosodic” approach such as the one 
applied to Turkish by Lyons (1962). In this approach, a given prosodeme 
associated with a word is distributed to every vowel in the prosodic group, 
converting it to an appropriate form in the process. For example, taking A 
as Dominant prosodeme, and E as Recessive prosodeme, and taking e and u 
as unmarked vowels, one may have the following derivation: 


(5) A[ne?-tu:t] > na? tot 
E [ne?-meq] > me? meq 


Parallelism between (4) and (5) is apparent. +DOM to the right of the 
brackets in (4) is merely replaced by A to their left in (5). The same criticism 
therefore applies. Whatever the independent advantages of the prosodic 
approach over the traditional phonemic approach may be, its application to 
Nez Perce vowel harmony does not produce a better solution than the ROOT 
MARKER device as long as there is no simple and natural way to distribute 
the prosodeme to the segments except via an arbitrary correspondence 
formula: A = (a, o), E = (e, u). 

A distinctive feature solution has been proposed by Aoki (1966) for Nez 
Perce: 


Ee > |-acomp} /[..._...] 
grav 


By this rule, if the word is DOMINANT, e becomes a, and u becomes o. 
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This is however another form of ROOT MARKER solution. Notice that 
the morpheme or the word must have a specification +DOMINANT for the 
rule to apply. This is equivalent to - GRAVE in the root-marker solution. The 
rest is nothing but a distinctive feature specification of the change involved, 
i.e., efu > a/o. Furthermore, the form of the rule is at best clumsy and there 
is no elegance or simplicity that makes it a better solution, nor does it make 
the diagonal vocal harmony look like a more natural phonological phenom- 
enon. The fact that the e/u > a/o change could be specified with variables 
involving three different distinctive features is an accident or at best a spurious 
generalization and does not capture any significant and natural phonological 
process. For example, a rule of the parallel form 


—aspir 

7) f as] > Ed 

a nas 
voice 
whereby m and n become lax (whatever that may mean) and g and j become 
tense does not really state a plausible unitary phonological process, but merely 
represents a case in which two or more isolated processes happen to be 
coalesceable by a cleverly devised rule.’ 

More recently, Moon (1974), being aware of the problem and recognizing 
that the vowel-harmony process should be specifiable with a single distinctive 
feature whose polar values distinguish the two harmonic classes, proposed to 
classify the Korean vowels in the following way, adopting the vowel feature 
system proposed by Wang (1968): 


(8) 





—high 






—round + round 


gis a now extinct Middle Korean vowel which then paired with 4, and is 
irrelevant to our discussion for the moment. 

In this system of vowels then, the vowel harmony in Korean operates 
neatly, +high vs. —-high, and meets the formal requirement that the vowel- 
harmony process be specifiable with a single distinctive feature. In this 
vowel system, a diagonal disappears and an elegant pattern symmetry is 
achieved. 

Evidence available from textual analyses, however, does not give the 
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Middie Korean vowel system that Moon reconstructs, especially with respect 
to the position of the extinct e. Scholars place e below o, i.e., as a low back 
and probably rounded vowel (cf. K-M. Lee 1972:111) rather than as a mid 
central unrounded vowel that Moon conveniently posits. Furthermore, there 
is much evidence to indicate that at the time when the Korean vowel harmony 
was fully operative (in the early Middle Korean and/or Old Korean period), the 
vowel system was rather quite different from the late Middle Korean system 
which is more or less the same as the present-day Korean (cf. W-J. Kim 1963). 

Zwicky (1970), in the last of a series of articles on vowel harmony and 
vowel systems in Sahaptian languages, of which Nez Perce is one, argues that 
Jacobsen's (1968) postulation of six vowels (i, e, u;a, a, o) for prehistoric 
Nez Perce is the most preferable of all alternative treatments on the ground 
that the palatalization process in Sahaptin is describable in a phonetically 
more natural way in Jacobsen's analysis than in others, e.g., Rigsby and 
Silverstein (1969). Jacobsen posits a as the Dominant counterpart of Reces- 
sive i (the two merging to i later). This presumably gives a phonetically 
natural explanation why palatalization does not take place in front of 
Dominant i (= historical a). Jacobsen didn’t symbolize this sixth vowel as à, 
an equally valid choice, “in order to give more homogeneity to the class of 
dominant vowels" (Jacobsen 1968:822). This contrasts with Rigsby and 
Silverstein (1969) that postulates a six-vowel system of i, a, o (Dominant) 
and e, @,u (Recessive). Zwicky points out that this arrangement would make 
palatalization occur, counterintuitively, before i and æ, but not before e. 
Zwicky, however, leaves unresolved the naturalness question of the harmonic 
classes themselves and the historicity of an obviously odd “diagonal” vowel 
harmony phenomenon. 

À decade ago, when I was working on Korean phonology, especially on 
the vowel system, I was unable to come up with a satisfactory solution to the 
problem of vowel harmony in Korean and had to settle with a promise of 
"forthcoming" in a footnote in a subsequently published article (Kim 
1968:520, fn. 20). It took me five years and a framework in Chomsky and 
Halle (1968) to propose a tentative solution (Kim 1973b). 

In a desire to give a coherent and compact description of Korean vowel 
harmony which looked like operating on a diffuse vowel system, I borrowed 
the concept of “adjustment rules" from Chomsky — Halle (1968) which has 
basically the function of adjusting the output of the syntactic component so 
that it may take an appropriate form for phonological rules to apply. 

To give an example from Chomsky — Halle (1968:372), the following 
sentence has the phrase structure as is indicated: 


(9) Thisis [yp, the cat/that caught [wp, the rat/that stole [wp the 
cheese/] yp, | np, Ip, 
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There is overwhelming evidence in stress rules in Chomsky — Halle (1968) 
and elsewhere that syntactic bracketings which are motivated internally play 
a major role in determining the phonetic representation of the utterance. This 
being the case, one would expect a close correlation between the phrase 
structure (9) and its phonetic shape. But when one examines the intonational 
contour of the sentence, the breaks in breath group seem to occur not at the 
noun-phrase boundaries but at the places marked with slashes. Since intona- 
tion assignment rules generally refer to the node S (cf. Stockwell 1960), it 

is reasonable to assume that some such nodes must occur at the intonational 
breaks, and in fact, each part divided by the slashes corresponds to an elemen- 
tary sentence in surface structure. Thus, a normal operation of intonation 
rules will necessitate the adjustment of the original syntactic bracketings 
before the utterance enters into the phonological component. 

A good example of adjustment in segmental phonology is provided by what 
is called Rounding Adjustment in English (Chomsky — Halle 1968:194). In 
English, the underlying 4 comes out phonetically as [aw] after going through 
Diphthongization and Vowel Shift rules, e.g., pronounce, profound, loud, 
etc. But in words like ambiguity, Neptune, cube, etc., the underlying 4 does 
not become [aw] but [yuw]. The solution proposed is that in the latter case 
the underlying 4 be unrounded to z by the Rounding Adjustment rule. Then, 
the Diphthongization and Vowel Shift rules will not apply toZ, but the Glide 
Insertion rule applies, and later#is converted back to u 

What I did for Korean almost parallels Rounding Adjustment in English. I 
changed u to by an adjustment rule prior to operation of vowel harmony 
rule, thereby creating a vowel system in which the line dividing the two 
harmonic classes now runs vertically separating back vowels from non-back 
(front and mid) vowels as in: 


(10)i + u 
3 o 
a 


An ordered set of rules to derive the proper linking vowel in ku- ‘to roast’ 
is as follows: 


(11) Lexical representation: ku-V 


Adjustment: u >+ ki-V 
Vowel harmony: ki-o 
Readjustment: i— u ku-o 


Arbitrary as it may seem, this solution is actually akin to an “abstract” 
approach that has been more readily accepted, e.g., a case in which a phoneti- 
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cally identical [i] is given two different underlying segments /i/ and /4/ in 
order to describe different behavior with respect to, say, palatalization 

or vowel harmony, later converting the abstract DI to phonetically more 
realistic i by a *patch-up" rule, i.e., readjustment. Much has been said on 
this topic (cf. Kiparsky 1968, Hyman 1970), and this is not the place to go 
into it. I later return briefly to justify the Adjustment solution I proposed. 

All of the above solutions, however, are makeshifts. All of them contain 
an element of arbitrariness and forcefulness, and even if one of them may be 
simpler in some sense and less cumbersome than the others, none explains 
the “oddity” of the diagonal vowel harmony phenomenon. 

Ten years ago when I was working on Korean vowels, I predicted purely 
on theoretical grounds that there must have been a historical vowel shift in 
Korean if the pattern of Korean vowel harmony was to be explained in a 
plausible and logical way.” 

There are several indications that are suggestive of some sort of historical 
vowel shift in Korean. They are: 

(a) Pairs of vowels that participate in vowel harmony assume neither the 
same height nor the same font/back dimension. Thus, compared to Turkish 
whose vowels are paired i/i; d/o, ti/u, and d/a, the pairing in Korean, o/u, 
a[2, is highly irregular and may be the result of a historical vowel deformation. 
Furthermore, 

(b) The counterparts of i and 4 are missing in modern Korean. The loss 
may have been due to the merger with their "spouses," which may have 
contributed to the vowel deformation. 

(c) All the other languages in the Altaic family to which Korean is sup- 
posed to belong possess fairly regular palatal (vertical) vowel harmony. If the 
palatal vowel harmony is assumed to be a common Altaic feature, shouldn't 
Korean have had the same in an earlier period? The present system could be 
the result of a “decay” of an earlier harmonically ideal system. 

(d) Vowel harmony in Korean is in the process of disruption. Historical 
texts show that it was much more regular and systematic in 15th century 
Korean. In modern Korean it operates primarily between verb roots and 
certain suffixes and in mimetic words (phonetic symbolism). The vowel 
deformation must be directly responsible for the disruptive process of vowel 
harmony. 

These indications seemed to warrant a search for elegance, for that original 
state when the vowel system was optimally ideal for the operation of vowel 
harmony. The earlier vowel system that I reconstructed was the following. 
In this theoretical reconstruction, I kept in mind that not only the changes 
that individual vowels underwent must be plausible, not wild, ones, but also 
that the path of the shift as a whole must form a link or a chain conforming 
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to the known theory of sound change, avoiding direct permutations, zigzags, 
and other unpredictable directions. 


(12) modern K 






*early K 
Diagrammatically, 
(13i #<u i i(u) u (o) 

1 f 
9 o > a (4) o (9) 
+ 
a > a(o) (a) 

modern Korean *early Korean reconstructed 


The arrows on the left-hand side of the diagram do NOT indicate the direction 
of the historical shift but the DIRECTION OF RECONSTRUCTION. On the 
right, the modern reflexes of the reconstructed vowels are given in parentheses. 
What the diagrams in (13) show is that I could achieve a harmonically optimal 
vowel system of a hypothetically earlier period by shifting non-front vowels in 
modern Korean by one position in the COUNTERCLOCKWISE direction. 
Since a "hole" appeared in the mid back position, I placed the extinct vowel 
(Moon’s v in (8)) there. Not incidentally, this is precisely the place where it 
SHOULD be if it is to be the missing harmonic counterpart of 4. 

The above theoretical reconstruction was made at the time when I was 
not well acquainted with the literature in Korean historical linguistics. Later, 
I was only too delighted and surprised to find that it matched remarkably 
well with the reconstruction made by native scholars on textual evidence (cf. 
W-J. Kim 1963, K-M Lee 1968). I was however a little too greedy for pattern 
symmetry, for according to K-M. Lee (1972:114), the early Middle Korean 
system (12th/13th century) was more probably like: 


(14) iQ) +(u) u (o) 
e (9) e) o (9) 
a (a) 


although Lee himself envisages the system like (13b) as a possible vowel sys- 
tem in Old Korean. In (14) modern reflexes are again given in parentheses. To 
be noted is that in (14) a remains invariant and that e (>) is more front and 
higher than a (>) in (13b). Incidentally, Lee thinks that e (>) started a “‘push- 
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chain" reaction by retracting to the mid-central area occupied by a (4), which 
was then raised to #(u), which was then pushed back to u (0), which then 
went to o (¢) pushing it down to 9, which was later lost. 

Textual evidence for this sort of vowel shift includes the following kind. 
It is well to keep in mind in this regard that the Korean script as we know it 
today was invented in the 15th century, and that therefore the construction 
of a system of an earlier period takes the form of comparison between the 
pre-i5th-century Chinese and Mongolian texts that contain transcriptions 
of contemporary Korean words with their (post-) 15th-century reflexes. This 
of course assumes that the sound system of the 15th-century Korean is well- 
established. Indeed, with a few exceptions (e.g., extinct letters, diphthongs, 
double consonants, etc.), modern historical and comparative linguistics has 
firmly established that there has been little change in the sound values of the 
Korean script since its invention. 

(a) The original vowel u in early Chinese loan-characters is transcribed as 
o in post-15th-century Korean texts, indicating that there was an u >o change 
sometime before the 15th century. 

(b) Mongolian loan-words that came into Korean during the 13th century 
but were written down in Korean script in the 15th-century show the follow- 
ing correspondences (K-M. Lee 1972:112): 


(15) Mongolian (13c) 
Korean (15c) 






(c) The 12th-century Chinese texts transcribe the now extinct Korean vowel 
with the characters whose vowels were either o or a, indicating that this extinct 
vowel may have had the range of o ^ a, if not outright 5, in the 12th century. 

The above shows then that there was indeed a (Great!) Vowel Shift in 
Korean and that this vowel shift is directly responsible for the oddity of the 
“diagonal” vowel harmony in modern Korean on the one hand and for the 
gradual disruption of vowel harmony on the other. 

If we accept this conclusion, its implications for historical phonology are 
the following: 

(a) There is no such thing as a “diagonal” vowel harmony. It is not a sys- 
tem; it is a transitional phenomenon; a deformation and a historical vestige 
of an ideal vowel-harmony system. 

(b) When we find a diagonal vowel harmony, we can reconstruct an earlier 
vowel system in which the harmonic classes are ideally arranged according to 
a natural phonological class, i.e., we can predict that an earlier vowel system 
had a regular vowel harmony. We can also predict that vowel harmony will 
eventually disappear from the diagonal vowel system. 
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(c) Since a diagonal vowel harmony is a historically later development 
from an ideal vowel harmony, it can be said that if a language has a diagonal 
vowel harmony while other genetically related languages display regular vowel 
harmony, then the language with a diagonal vowel harmony must be the most 
innovated of all languages in the group. In the case of the Altaic language 
family, this assumption means that Korean is the most innovated of them all. 
This in fact seems to be the case. Scholars posit a stage of Common Mongolian- 
Turkic-Chuvash, while connecting Korean directly to Proto-Altaic (cf. Poppe 
1965, K-M. Lee 1967). 


Appendix: Some further speculations on vowel harmony 


(A) What is the origin of cause of vowel harmony? Is it morphemic in the 
sense that each word is associated with a semantic marker which is in turn 
associated with a vowel "color"? Or is it phonological in the sense that, as 
L. Anderson (1975) recently speculated, it is an attempt to keep the number 
of vowel oppositions intact in the face of a threat to neutralize them in un- 
stressed positions? Or is it phonetic in the sense that it is nothing but a form 
of vowel assimilation? 

In the absence of contrary evidence, I tend to think that vowel harmony 
begins as a purely phonetic process. Such assimilatory processes as vowel 
euphony, mutation (umlaut), and metaphony (cf. Bright 1966 for Dravidian) 
should be precursors of vowel harmony. 

In view of what we know about the processes of speech production 
(namely, articulation is in general anticipatory), a vowel metaphony is most 
likely to occur in V C V. In modern Persian, for example, unstressed prefix 
vowels have begun to be attracted to the stem vowels, e.g., 


(16) bo-xor ‘eat!’ cf. be-gir ‘take!’ 
bo-ro ‘go! be-deh ‘give!’ 
bo-gu ‘say!’ be-bin ‘see!’ 
bo-kon ‘do!’ be-baxYid ‘excuse!’ (standard 
Persian) 
ne-mi-kon-am ‘I don’t do’ na-kon-id ‘don’t do!’ 


In Tibetan where a suffix vowel is in general assimilated to a high base 
vowel, the base vowel becomes high if the suffix vowel is high and stressed. 

The Mashad dialect of Persian gives a good example of a vowel harmony 
in the making.? In this dialect, the vowel of the present-tense affix mi- which 
is invariant in Standard Persian assimilates to the stem vowel, e.g., 
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(17) mi-riz-om ‘TI pour’ mi-bin-om  ‘Tsee’ 
me-zen-om ‘Vhit’ me-reqs-om ‘I dance’ 
mo-bor-om “I carry’ mo-xor-om ‘leat’ 
mu-kuX-om “Ikill mu-duxX-om ‘I squeeze’ 
me-mün-om ‘I remain’ me-ran-om ‘J drive’ 


In the last examples, the prefix vowel i becomes e due to the attraction of 
the stem vowel a. If the assimilation goes one step further and e becomes a 
or 0, and if the suffix vowels also assimilate to the stem vowel in the like 
manner, then a palatal vowel harmony would be born. Note that while both 
prefix and suffix vowels are unstressed, the vowel most susceptible to 
metaphony is the one that precedes the stressed syllable (the stem). 

(B) The decay of vowel harmony on the other hand should begin in the 
environment V C V, as the unstressed vowels will tend to centralize (reduce). 
In Korean, for example, the loss of the “extinct” vowel which played a major 
role in the deformation of vowel harmony occurred first in the non-initial 
unstressed syllables and only later spread to the initial syllable. 

It is interesting to note in this regard that the Altaic languages that main- 
tain stress in non-initial or final syllables, Turkic, South-Eastern Tungusic 
(Nanaj, Olcha), reveal much more regular vowel harmony than those in which 
the stress falls on the initial syllable, Mongolian,* North-Western Tungusic 
(Evenki, Lamut), and Korean. 

Some further observations on the vowel harmony decay: 

(a) The vowel-harmony deformation will occur first with the merger of 
i and i'to i. This is probably due to a highly marked character of i. 

(b) The Recessive or “unmarked” harmonic vowels are£, 2, u, not a, 0,9. 
That is, a neutral stem vowel takes a recessive affixal vowel, and when vowel 
harmony is eventually disrupted, i, a, u replace a, 0, 2, not vice versa.” Why? 
It may be because of the fact that, 2, u are more central and neutral than 
a, 0,3.u does not appear to be any more neutral/central than any of the 
latter group, but it is phonetically weaker, and remember that, at least in the 
case of Korean, it used to be a central vowel. 

(c) Is there a diagonal vowel harmony in which the diagonal line runs at 
the right angle to the one we find in Korean and Nez Perce?If there isn't 
such a diagonal vowel harmony, is it an accidental gap or is there a natural 
and logical explanation for it? 

(C) An interesting picture emerges from the foregoing discussions. That 
is, if we trace the historical path of a vowel system, in particular the Korean 
vowel systems, we have the following lineage: 
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(18) PROTO-VOWEL SYSTEM > (vowel metaphony) > VOWEL 
HARMONY > (vowel shift) > DIAGONAL VOWEL HARMONY 
> (monophthongization) > MODERN KOREAN VOWEL 
SYSTEM >? 


Those in capitals denote states, and those in angled brackets, processes. 

In following this path, one notices that the size of the vowel system 
increases and decreases alternately. That is, if one may envisage a proto- 
vowel system as consisting of 3 optimum vowels i, a, u, it grows into a 
5-vowel (i, e, a, o, u) system during metaphony, finally developing into a 
6-, more probably 8-vowel system with 4 harmonic pairs. This maximum size 
is reduced via vowel loss and vowel reduction brought about by the deforma- 
tion of vowel harmony. A new equilibrium is then sought. In Korean a new 
series of front vowels have merged through the monophthongization process 
of back diphthongs, i.e., uy > ü, oy > 6, ay > d, ay > e, etc. Already, a new 
simplification process is in progress, with gradual loss of and 6 (or segmen- 
talization into wi and we respectively) and a tendency to merge @ with e, 
giving us back an Early Middle Korean vowel system reconstructed in (14)! 
Such is the life of language. 

In Korean, from the beginning of the vowel-harmony deformation (15th- 
century) until the emergence of a new vowel system, it took about 500 years. 
If one could determine the approximate duration from the beginning of 
metaphony to the appearance of a full-fledged vowel-harmony system, and 
furthermore, if one can generalize this chronology and extend it to other 
languages, then it may have further implications in historical phonology, in 
particular, in determining the approximate date of split of subbranches of a 
language family, and in determining the direction of internal reconstruction. 

Let me illustrate with a small example. 

Aoki (1966) and Rigsby (1965:310—311) derive the five-vowel system of 
Palouse (i, e, a, 0, u) from the three-vowel proto-Sahaptian system */i, a, u]. 
If the present Palouse vowel system represents a vowel metaphony (the rule 
Rigsby proposes does), then I agree with their description. On the other hand, 
however, if the Palouse vowel system represents a “diagonal” vowel harmony 
as it does in Nez Perce, then I would argue that the earlier (proto-) system 
must be richer than the present one; for a diagonal vowel harmony is a 
transit from a full vowel-harmony system to a reduced vowel system. 

It is interesting to note again in this regard that in Nez Perce i is ambi- 
valent, e.g., ne?i:c ‘my mother’: na?ci:c ‘my aunt’, and that palatalization 
of k to c in Sahaptin occurs before vowels corresponding to Nez Perce e 
and Recessive i, but not before Dominant i (cf. Rigsby and Silverstein 
1969:49). This indicates that the two i's in Nez Perce must have been 
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segmentally distinctive in an earlier period, and that this pre-diagonal vowel 
system was richer at least to that extent. I agree in this regard with Aoki 
(1962) and Jacobsen (1968). 

(d) Finally, how shall we describe a “diagonal” vowel harmony in a syn- 
chronic grammar? To the extent that a diagonal vowel harmony is a historical 
vestige and operates on the historically earlier vowel system, it may be argued 
that the most reasonable description has to restore, at least partially, this 
earlier system via a sort of adjustment rules (4 la Kim 1973b). Notwithstanding 
disclaimers by many, I do not think that recapitulation of a historical process 
in a synchronic grammar is a sin, for how else can one account for the fact 
that in Evenki and Buriat e and 6 behave as if they are back vowels (e.g., 
ög-or ‘with the forest’, Poppe 1965:184), or that in Evenki the vowel in 
dil ‘head’ acts like a back vowel although it is phonetically identical to the 
vowels in irgi ‘tail’ which are full-blooded front vowels, except by way of 
saying that e and ó in Evenki and Buriat were historically derived from ay 
and oy, respectively, and that dil in Evenki was historically dil?’ Of course, 
when they finally behave like front vowels as they do in Kalmuk (e.g., ög-äs 
‘from the forest’, ibid.), then we can say that a restructuralization has been 
completed and that the past has indeed passed. 


Notes 


* My debt to Prof. Ki-Moon Lee (1972) is obvious in the text. I have also benefited 

from correspondences and discussions with Dr M. R. Bateni of Tehran University, 

Dr Y-K Kim-Renaud of Virginia, Dr Han Sohn of the University of Illinois, and 

Prof. Su-Hi To of Chungnam University, Korea. To all the above, I express my sincere 
thanks. 

1. Rigsby and Silverstein's (1969:53) rearrangement of Nez Perce vowels enable them 
to express the harmonic classes in terms of two distinctive features [o diff, - grave] . 
While this is an improvement over Aoki’s three-feature specification, the problem 
still remains, for, ideally, the two vowel harmony classes should differ in only one 
distinctive feature. Furthermore, the posited split of i to i and e, while persuasive in 
principle, is not supported by any proof that the lost phoneme was e, not, say,#ora. 

2. A few of my colleagues who received copies of my working paper that eventually 
became Kim (1968) without the section on vowel harmony can attest to this. 

3. I owe the examples to Dr M. R. Bateni of Tehran University. 

4. Good preservation of vowel harmony in Mongolian despite the dominant word-initial 
stress may be due to what is called musical accents that occur on long vowels in non- 
initial sy Habiles. Still, the Mongolian vowel harmony is not as perfect as the Turkish 
one. 

5. However, a statistical study of vowel harmony violations in the 15th- and 16th- 
century Korean texts by To (1964) shows inexplicably that violations were more 
frequent for the dominant (masculine) vowels than those for the recessive (feminine) 
vowels until the end of the 15th-century, when the situation reversed itself. 

6. Unless Palouse acquired the diagonal vowel harmony through a diffusion from Nez 
Perce (cf. Aoki 1966:767). Aoki’s earlier article (1962) posits a six-vowel proto- 
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Sahaptian system. Rigsby and Silverstein (1969) reconstruct a five-vowel proto- 
Sahaptian system from which they derive a six-vowel Nez Perce system as a case of 
vowel metaphony, regarding vowel harmony, not present in the proto-system, as 
arising in the process in some daughter languages. 

7. For an argument for ''abstract" description of vowel harmony in several Uralic and 
Altaic languages, see Vago (1973). 
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FREDERIK KORTLANDT 


J.-E. palatovelars before resonants in Balto-Slavic 


1. Two recent publications once again draw the comparativist’s attention to 
the classical problem of the velar series in Proto-Indo-European. Steensland 
shows in his monograph on the subject (1973) that the so-called ‘pure velars’ 
are largely in complementary distribution with the other series. Cekman lists 
70 instances of “Gutturalwechsel” in Baltic and Slavic, not counting the ono- 
matopoeic cases (1974). Both investigations support the conclusion that there 
were no more than two velar series in Proto-Indo-European. 


2. What were the phonetic characteristics of these two series? The immediate 
comparative evidence points to a palatovelar and a labiovelar series. Steens- 
land's rash rejection of such a reconstruction as “von Kurytowicz ... ein für 
allemal als typologisch undenkbar abgestempelt" (1973:120) is not in confor- 
mity with the author's serious analytical work elsewhere in the book. The 
simultaneous presence of palatovelars and labiovelars and absence of ‘pure 
velars’ is well attested in the languages of the world, e.g. in the Caucasus 
(Circassian, Ubykh) and on the Canadian Pacific coast (Kwakiutl, Heiltsuk).* 
A wider acquaintance with less privileged languages would save Indo- 
European linguists a lot of unwarranted generalizations. 


3. Cekman attributes the large number of doublets in Baltic and Slavic to the 
previous existence of a Proto-Balto-Slavic centum dialect (1974:133). Unfor- 
tunately, such an assumption can be neither proved nor disproved because 

it cannot be co-ordinated with any other linguistically relevant fact. In 
particular, the centum words in the Balto-Slavic area do not in any way 
deviate semantically from the regular inherited lexicon. Cekman's assumption 
must be considered an ultimum refugium and should only be resorted to if 
every other line of investigation fails to explain the facts. 


* The presence of uvular series in these languages is not relevant in this connection. 
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4. For the time being I think that we must look for a phonetic explanation. 
Re-examining the existing literature, I find no substantial progress in this 
part of Indo-European linguistics since Meillet’s 1894 article on the subject. 
As far as I can see, his conclusions remain valid and unsurpassed. In the 
following I shall continue this line of thought and indicate how a further 
specification of the conditions only corroborates Meillet’s results and demon- 
strates the fruitfulness of his approach. 


5. I find two positions of neutralization between palatovelars and labiovelars 
for the Indo-European proto-language, viz. after *u and after initial *s. The 
neutralization after *u was established by Brugmann (1881:307n.) and de 
Saussure (1889:161f.), e.g., Gk. leukós, zugón, boukólos, thugáter, Arm. 
loys, dustr. The neutralization after initial *s is discussed by Meillet (1894: 
294ff.) and Steensland (1973:30ff.) and can hardly be doubted. It accounts 
for such correspondences as OCS skopiti, Lith. kapóti, Gk. kopto; Lith. 
Skirti, kirsti, OCS (s)kora, Gk. keirö; Lith. (s)kerdZius, OCS tréda, Goth. 
hatrda; Lith. (s)kersas, OCS éré$s, Gk. egkársios; Skt. kavih, Gk. koéo, thuos- 
koos; Lith. skelti, kalti, OCS klati, Gr. klaö, and possibly for a number of 
cases where an initial *s has been lost in the historically attested material, as 
may have been the case with OCS kosa, Skt. sasti; OCS kotora, Skt. satéyati; 
Russ. cevka, Lith. seiva; Russ. kopyto, Skt. saphah (cf. Martynov 1968: 
149ff.). 


6. In the Western languages (Italic, Celtic, Germanic) the labial feature of 
the labiovelars was lost before rounded vowels and before obstruents (cf. 
Meillet 1894:279ff.), e.g., Goth. haidus, Skt. ketúh; Goth. hails, OCS cél»; 
Lat. cottidie, incola, stercus, secus; Olr. guidiu, Gk. pothéo ; Olr. gorn, Skt. 
gharmah. This rule accounts for the correspondence between OCS gosts and 
Lat. hostis, Goth. gasts. 


7. The palatal feature of the palatovelars was lost before a following *r in 
Indo-Iranian. This development was established by Weise (1881:115f.), e.g., 
Skt. kravih, Gk. kréas; Skt. krátuh , Gk. Kratos; Av. xrü-, Gk. krüos; Skt. 
grásate, Gk. gráo. It also accounts for the correspondence between Skt. grháh 
and Gk. khörtos, Lith. Zérdas. The palatal feature was restored whenever 
there was a model for its restoration, e.g., Skt. svasrüh (sväsurah), smäsru 
(häri-smasäru-), ásru (Lith. asarà), ájrah (ájati). 


8. The same development can be established for Balto-Slavic (cf. Meillet 
1894:297), e.g. OCS kryti, Gk. krüptö; Lith. krökti, Gk. krózo; Lith. kristi, 
OCS kraxa, Gk. kroud; OCS grs méti, groms , Gk. khremizö, khrómos; Lith. 
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grieti, Gk. khrio; OCS gredo, Olr. adgrennim. Other examples: OCS krov», 
Welsh craw; Lith. krake, Gk. króssai ; Lith. kraujas, Skt. kravyam, Welsh crau; 
Lith. kirnis, Gk. kránon; OCS crans, Skt. krsnáh; OCS svekry, Skt. svasrah ; 
Lith. smäkras, Skt. $másru; OCS zrsds, Lith. Zárdas. 


9. Here too, the palatal feature was restored in a number of cases, e.g. OCS 
zrbno, Lith. zirnis, Goth. kaurn, cf. OHG kerno, OCS zsréti, Skt. járati, OCS 
Srhdsce, Lith. Sirdis, Gk. kardia, cf. OPr. seyr, Arm. sirt, Gk. ker, OCS sréda, 
Lith. šerdis; ORuss. sarsta , OHG hursti, cf. ORuss. serex 5k», Lith. Servs; 
ORuss. s srna, OPr. sirwis, cf. Lat. cervus, Gk. keraös. If OCS psstrz ,ostra are 
identical with Gr. pikrós, ákros, which is not necessarily the case, the palatal 
feature has been restored on the basis of other derivatives of the same root, 

cf. Lith. paisas ,aserys, Skt. pésah, asánih. 


10. The similarity between the Indo-Iranian and Balto-Slavic developments 
suggests that they arose from a common innovation. This is not necessarily 
the case. Since most examples from Indo-Iranian involve a word-initial palato- 
velar, the development was possibly limited to this position. It had a much 
wider range in Balto-Slavic, where the palatal feature was also lost before 
other resonants under certain conditions. There is positive evidence against 
the development having occurred in Armenian, cf. srunk¢ , Lat. crüs, and merj, 
Gr. mekhri. The palatal feature cannot have been restored in these cases 
because there was no model for such a restoration. The metathesis in the latter 
word was posterior to the Armenian palatalization (cf. Kortlandt 1975, 
section 5), which was in turn posterior to the assibilation of the palatovelars 
in this language (cf. Kortlandt 1976, section 3). 


11. In contradistinction to Indo-Iranian, the depalatalized velar often spread 
to related forms in Balto-Slavic, e.g., Lith. gardas, Russ. görod next to Zerd', 
cf. zoród, Lith. Zárdas, Zardis; Russ. Cerémuxa, Ceremsä, Lith. kermüse, cf. 
XermükXnis, Gk. króm(m Juon Welsh craf; Lith. karvé, Russ. koröva next to 
Polish dial. karw, OPr. curwis, cf. Gk. keraós, Welsh carw; OCS Zeravs , Lith. 
gérve, garnys, cf. Gk. géranos, Lat. griis, Welsh garan. If the Armenian word 
krunk is related to the latter family, it must be a borrowing, not only because 
the initial k cannot represent a palatovelar and because the initial cluster has 
not undergone metathesis, but especially because -r- would require PIE *-sr- 
or *-rs- according to the sound laws of this language. Words like OPr. kérdan, 
kérmens do not belong in this paragraph because the initial velar must be 
attributed to the presence of a mobile *s, not to the influence of the follow- 
ing r. 
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12. Burrow has suggested that the distinction between velars and labiovelars 
before r was preserved in Sanskrit if the resonant was syllabic and long 
(1957:143), e.g. kirtih, gunih, Gk. keruks, barüs. I think that a similar rule 
can be formulated for Balto-Slavic. Unfortunately, the original distribution 

is blurred by subsequent developments. As was pointed out by Trautmann 
(1923:3), the choice between the reflexes -ir- and -ur- of the syllabic resonant 
is largely dependent on apophonic relationships in Baltic and Slavic. Thus, 
the original qualitative alternation which is still extant in OCS ganati, Zeng 
has disappeared both in Lith. ginti, genà and in OPr. guntwei, gunnimai, cf. 
Hitt. kuenzi, kunanzi. Similarly, we find the original reflex in ORuss. garlo, 
Lith. gurklys, OPr. gurcle, cf. Gk. bárathron, not in Lith. girtas, OChSI. Zs7q, 
where the vowel quality is based on Lith. gérti, OChSI. Zreti. There is a second- 
ary back vowel in the noun Russ. korm, which is undoubtedly related to the 
verb Lith. Sérti. | am unable to explain the front vowel in Lith. kirmis, OCS 
Cr3V5, Skt. krmih, where Welsh pryf points to an original labiovelar. 


13. The loss of the palatal feature was not limited to the position before a 
following *r in Balto-Slavic. Meillet suggested that the development of the 
palatovelars before */ was determined by the following vowel (1894:298), 
e.g., OCS slovo, Gk. kléos, but Lith. klausyti, Arm. luay. Other examples: 
Lith. slieti, Slinti, slitis, Gk. klinö, klisis, Lat. clind; Lith. žlėjà, Olr. glé; OCS 
poklops , Gr. klépto; OCS glenz, Russ. glev, Gk. gloiós; OCS glog», Gk. 
glokhis: Lith. migld, OCS msgla, Gk. omikhle. The correspondence between 
OCS kletz and Lith. $lite is perfect, except for the existence of Lith. kletis: 
the latter must be an older borrowing from Slavic. 


14. Analogical levellings led to the introduction of the depalatalized velar 
before */ plus front vowel, e.g. OCS glina, Lith. glitus, Gr. gloiós; OCS 
zaklepe, OPr. auklipts, Gk. klépto. They also re-introduced the palatal feature 
before */ plus back vowel, e.g. Lith. Suoti, Lat. cluo; Lith. Slaunis, Skt. 
Srónih ; Lith. Slainus, Olr. cloin; OCS sluti, Lat. clueo. The coexistence of 
forms with and without the palatal feature gave rise to a large number of 
doublets, e.g. OCS kloniti, sloniti, Lith. klanas, Mieti; Lith. klausyti, OCS 
slušati; Lith. kleivas, Xleivas; Lith. glibti, Zlibti, kliaükti, Sliaükti, glegZnas, 
ZlegZnas. This type of alternation became productive in Lithuanian at a 
certain stage (cf. Cekman 1974:128). 


15. The palatal feature was also lost before a syllabic */, e.g. Russ. Zeltyj 
next to zóloto, zelényj, Lith. geltas (with secondary vocalism), Zelti, Zalias, 
Skt. hárih, Gk. kholé. The feature was restored in Lith. Siltas, cf. Xáltas, 
Welsh clyd, Lat. calidus. Words like Lith. kälti, kélmas do not belong here 
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because the initial velar is due to the influence of a preceding mobile *s, not 
to the following resonant. 

16. I think that the same rule which Meillet established for the development 
of the Proto-Indo-European palatovelars before */ in Balto-Slavic can be 
formulated for their development before *w: the palatal feature was retained 
if the resonant was followed by a front vowel and lost if the following vowel 
was back, e.g. Polish zwierz, Lith. Zvéris, Gk. thér, Lat. ferus; Polish swiety, 
Lith. $ventas, Latv. svinét, Av. spanta-; Polish switac, Lith. Svitéti , witras, 
Skt. svitrah ; Polish gwiazda, Czech hvězda, Gk. phoibos; Polish kwiat, Czech 
květ, Skt. svetäh. The development before a syllabic *u was the same as 
before other vowels, not as before other syllabic resonants, e.g. Polish jezyk, 
OPr. insuwis from PIE *-uH-. 


17. The palatal feature was largely restored analogically, e.g., Polish dzwon, 
Arm. jayn, next to Polish dźwięk, Russ. zvenét’; Polish swiat, świeca, Lith. 
Svaityti, Skt. svetah, next to Polish swit, Lith. $viszi, $viesti, Sviesus; Lith. zva- 
ig2de, Zvainas, Latv. zväigzne, zvaidrít next to Lith. Zvygulys, Latv. zvidzét; 
Lith. Zvalgpti next to žvelgti, Gk. thélgo; Lith. Zvangeti next to Zvéngti, Arm. 
jayn; Lith. a*và next to a$víenis, OPr. aswinan, Skt. dsvah. The depalatilized 
velar was extended in a few cases only, e.g. Polish gwizdac, cf. Lith Zviegti; 
Polish kwitnge, Latv. kvitét, cf. Polish kwiat, Lith. Sien. The velar in Lith. 
pékus, OPr. pecku stems from the oblique cases because Skt. pasuh belongs to 
the hysterodynamic paradigm, as the gen.sg. pasvah shows (cf. Kuiper 1942: 
51f.). Late, kuna has nothing to do with Lith. fuo, etc. (cf. Būga 1922:196). 


18. The palatal feature was also lost before nasal resonants in Balto-Slavic, 
e.g., Lith. akmuo, Skt. ásma; OCS gniti, OHG. gnitan; OPr. balgnan next to 
balsinis. The feature was restored in Lith. aXmuo, cf. atris, and in the family 
of Latv. znuots, Russ. znat’, známja, Gk. gnotós, gnosis, gnoma, cf. Lith. Zen- 
klas, Goth. kannjan. The palatal in Lith. iešmas is regular because it goes back 
to a cluster containing *s, as is clear from the aspirate in Gk. aikhmé (cf. de 
Saussure 1892:90f.). 


19. There are a few indications that the palatal feature was lost before a syl- 
labic *n, e.g., OPr. cucan (i.e., *kunkan), Gk. knekos, and Lith. gentis (with 
secondary vocalism) next to Zéntas, OCS zets, Skt. jnatih. This might also 
provide an explanation for the coexistence of Lith. žąsis and Russ. gus’ if we 
assume an earlier alternation in the root of this old consonant stem. The 
vocalism of Gk. khén and Lat. änser can hardly go back to the Indo-European 
proto-language. I think that it is an old European word which was differently 
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adapted to existing patterns in various languages. Alternatively, the velar in 
the Slavic word must be attributed to Germanic influence. 


20. Indications that the palatal feature was lost before a syllabic *m are very 
scarce, e.g., Lith. kumpis next to Sumpis. This pair of words is probably not 
old. Some counter-examples cannot easily be explained in terms of analogical 
levelling. Though the palatal feature might have been restored in Lith. de¥imt, 
dešimtas on the basis of forms comparable to Skt. dasamah, Lat. decimus, 
such an explanation is hardly possible in the case of Lith. šimtas, Skt. satam. 
It seems more probable that the syllabic *m received a svarabhakti vowel at 
an earlier stage than the other syllabic resonants in Balto-Slavic so that the 
depalatalization rule did not apply. 


21. As far as I can see, the Albanian material agrees with the rules put for- 
ward for Balto-Slavic, e.g., ka, gardh, vjéhérré, mjégullé , Russ. koróva, gorod, 
svekróv', mgla. Other examples: quhem, qanj, grua, gju (from *glun- from 
*enun-), Gk. klutós, klaiö, gratis, gónu (cf. Hamp 1956:128 and 1960:275f.). 
Elsewhere I have suggested that the initial velar in Alb. gjénj is the regular 
reflex of a palatovelar before a syllabic *n, cf. Gk. ékhadon (1976, section 2). 
The Albanian development before *w cannot be compared with that in 
Balto-Slavic because in the former language the resonant turned into a feature 
of the preceding obstruent at an early stage (cf. Kortlandt 1976, section 3). 


22. The following conclusions about the chronology can be drawn. The loss 
of the palatal feature before *r may have been a common Indo-Baltic develop- 
ment, which Armenian did not share. Indo-Iranian did not share the Balto- 
Slavic depalatalization before other resonants, whereas Albanian did. The 
restoration of the palatal feature took place independently in Indo-Iranian 
and Balto-Slavic, in the latter dialect group partly after the split into a Baltic 
and a Slavic branch. The material shows that the loss of the palatal feature 
was anterior to the rise of an epenthetic vowel before syllabic Sr. */, *n, but 
probably posterior to the same development before syllabic *m. The agree- 
ment with Albanian suggests that this language was still a transitional dialect 
between Balto-Slavic and Armenian at the time under consideration. 
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ROGER LASS 


Mapping constraints in phonological reconstruction: 
on climbing down trees without falling out of them! 


1. ‘Projection’ and ‘mapping’ 


It is often said that linguistic reconstruction (e.g., comparative method) is 
basically a matter of ‘extrapolation’: ‘working back’ from attested forms to 
their ancestors. Thus Lehmann (1962:92) in a textbook statement says that 
‘in normal use of the comparative method we proceed backwards by triangu- 
lation’. More elaborately, Haas (1969:32—3) says: 


... in the beginning of the work, what is reconstructed reflects what can be 
discovered by working backwards in those cases where ... the daughter 
languages point to the same conclusion. 


Scholars of this persuasion also assume that the establishment of the changes 
by which the protocategory reconstructed by ‘triangulation’ differentiates 
into the attested reflexes is achieved simply by inverting the original process. 
Haas again (1969:3): 


If we turn the whole thing round and look at it from the other direction 
we see that the daughter languages are not only different from each other 
but from the proto-language. We describe this differentiation by calling it 
‘linguistic change’. 


Others express similar views. Thus Anttila (1972:256): 


The formulation of ... rules ... is not superior in theoretical terms to the 
establishment of the starting points. Both are by-products of each other, 
that is, complementary. Regular sound change makes comparison possible, 
and comparison then establishes the starting points, at the same time 
giving the mapping rules, that is, the sound changes that made it work. 
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I suggest that this is not the case. It is an oversimplification to assume that 
comparison both establishes protoforms and ‘at the same time’ provides the 
‘mapping rules’. It seems to me that there are two operations involved: one 
‘comparative’ only, the other (strictly) ‘historical’, which differ greatly at 
least from the point of view of heuristics and controls. 

One operation establishes the mother-nodes of genetic trees; the second 

‚takes the mother as a starting point and establishes the daughters. I will claim 
that the construction of originating nodes is quite different (both in theory 
and practice) from the construction of pathways down the tree. This is not of 
course apparent from the completed tree itself, since it can be read in either 
direction. 

I will call these two processes respectively projection and mapping, and de- 
fine them as follows: 


(i) Projection. Given a set of reflexes, establish a mother node for the tree 
of which they are terminal symbols. (The set may consist of equivalent 
segments in cognate items in comparative reconstruction, or a set of 
differing segments in a pair or n-tuple of allomorphs in internal recon- 
struction, etc.) 

(ii) Mapping. Given a mother node and a set of terminal symbols, con- 
struct the appropriate pathways between them. 


The bulk of this paper will be an attempt to define the notion ‘appropriate’, 
and to discuss its theoretical implications. Regardless of the apparent sym- 
metry of a completed tree, these two operations are methodologically sepa- 
rate, and have rather different consequences: it is not really possible to ‘work 
up’ to a protosegment, but only to ‘work down’ to a reflex. 

Let me take a microcosmic illustration, which will serve as an introduction 
to the problem (more details in § 2). Consider the following Dravidian forms: 


(1) Tamil Todu Telugu Kannada 
poku pix pogu högu ‘go’ 
päl po's palu halu ‘milk’ 
pal pas pallu hallu ‘tooth’ 


(Cf. Emeneau 1970: 88 2, 16.4, 37, 46, 49; Burrow—Emeneau 1961: items 
3734, 3370, 3288; Lass 1976: ch. 6). 

This set of data, which could easily be expanded, suggests a regular equiva- 
lence-class, i.e., we have what looks like prima facie evidence for cognateness. 
Simply, Ta., To., Te. /p/ ‘corresponds to’ Ka. /h/ before back vowels. For- 
mally, we can express this relation as an equivalence class like this: 
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(2) E (Ta. p, To. p, Te. p, Ka. h) 


(With the context ‘before back vowels’ omitted for simplicity). That is, 
there is a relation E(quivalence) holding among the members of the paren- 
thesized set. Obviously, this class, as represented, is in fact a ‘proper bracket- 
ing': it is equivalent to the tree (3): 


(3) E 


Ta.p To.p Te.p Ka. h 


(I assume that equivalence-classes like (2) and trees like (3) are natural 
expressions of cognateness). 

More precisely, the relation or bracketing ‘E’ presupposes the existence of 
some rule R which is a mapping function; formally, in this case, a PS-type 
rewrite rule. Genetic trees of the comparative variety, it seems, are in general 
specifiable by rather simple rules of the string-replacement type.” The real 
problem that any theory of historical phonology must deal with, as we will 
see, is one of vocabulary: what are the appropriate symbols for successive lines 
of historical derivations? But I anticipate: I haven’t yet shown that there is a 
real problem here. 

The task of projection, strictly speaking, is merely to supply a ‘value’ for 
"E (phonetic, phonemic, or whatever: see below): since the equivalence- 
class presupposes at least a mnemonic ‘content’ for the mother node of the 
tree. (At least this is the case for any metatheory that makes genuinely 
historical comparative reconstruction possible: and I am not calling this 
possibility into question. I shall in fact insist on it as a necessity in § 2 below, 
and discuss this further in § 6.) In this example, if we look at more data, it 
becomes clear that the rest of Dravidian has /p/ in this position: only Kan- 
nada has /h/. Therefore we (confidently) project a P(roto)- D(ravidian) */p/ 
rather than */h/, producing the tree (4):? 


(4) PD ap 


Ta. p To. p Te. p A 


This is a ‘projection’ in the sense defined above: but it is in no way a 
‘working back’ up the branches of the tree (though it is, in the properly static 
sense of the term, a ‘triangulation’). The act of projection here is logically and 
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methodologically independent of any ‘downward’ mapping or ‘derivation’. 
The historian as projector may wish to have nothing to do with the latter 
once the projection has been made; it is then up to the historian as mapper 
(who may be someone else) to decide how — or even if — to get down the 
tree. The projection, governed by familiar projection-centered criteria like 
‘simplicity’, etc., stands relatively unassailable at the top. I will clarify this in 
the following section. 


2. The implications of historicity 


The division of labor between projector and mapper is not arbitrary, though 
it is undesirable and probably indefensible. There are theories of comparative 
linguistics which in effect absolve the linguist of the responsibility for map- 
ping in any meaningful detail. A good example is the ‘formulaic’ (or ‘non- 
ontological’ definition of reconstruction typified by Meillet’s statement 
(1922:42) that “les ‘restitutions’ ne sont que les signes par lesquels on ex- 
prime en abrégé les correspondances". What comparative linguists have 
produced through their work on Indo-European, he says (47), ‘n’est pas une 
restitution de l'indo-européen tel qu'il a été parlé; c est un systeme défini de 
correspondances entre les langues historiquement attestées’. (Emphasis 
Meillet's). On the face of it, this is surely too black-and-white a view: one 
can believe that reconstructions are more than empty cover-symbols for sets 
of correspondences without accepting the absurd proposition that they re- 
present a protolanguage ‘tel qu'il a été parlé'. That view has been a dead 
horse since Schleicher.* 

There is at least a methodological distinction between setting up 'content- 
less’ protoforms as cover-symbols, and investing them with some kind of 
‘phonetic’ (as opposed to merely algebraically generative) content. Thus even 
rather cautious writers like Hoenigswald, who maintains that ‘in a literal 
sense reconstruction procedures serve only to identify the number of contrast- 
ing entities in the proto-language' (1960:134), allow that there is room for 
content: continuing, Hoenigswald says that they may 'give us information on 
the physical nature of the proto-phones and proto-phonemes'. And the 
procedures for getting this information depend ‘to some extent on the 
physical consensus between the daughter languages (as distinct from the re- 
currence of correlations in sets) and on certain considerations of phonetic 
and typological plausibility’. I will return in some detail to the matter of 
‘plausibility’ below. 

But there is more to the problem of ‘content’. A view like Meillet's is not 
only essentially non-linguistic, but is clearly not historical. The whole mapping 
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issue of course disappears, because in this kind of framework genetic trees 
are static, not ‘derivational’. They are simply topological networks in an 
abstract space, not graphs whose ordinate is time. À view of the function of 
comparative method like Meillet's omits time altogether; though a certain 
amount of ‘reconstruction’ is done, it is not historical. 

I take it that if a theory is truly ‘genetic’ or historical, this means that its 
trees are drawn (or we believe they are drawn: see § 7) against a time-axis. 
The points in the space defined by such a tree are not ‘geometrical’ points in 
an abstract space, but content-full points in real time. (The very admission of 
‘real time’ would seem to presuppose content anyhow: there are no ‘empty 
events’ in history.) This means that any configuration in a graph in which a 
symbol appears that is different from the one that dominates it must represent 
an event in real time, i.e. a ‘sound change’.’ 

Let us consider this now in relation to our Dravidian example. According 
to my loosely defined ‘historicity’ requirement, we can now say that the 
tree (4) implies a mapping rule **p > h’ to produce its rightmost path: 


OF uen p 


lp >h] 
Ta., etc. p Ka. h 


Here projection and mapping coincide nicely, and the comments cited earlier 
about their being inverses seem to hold. But I will now show that only the 
simplicity of the data produces this effect: the projection of a mother node 
is half (or less than half) the job. The historical part of reconstruction (to 
which the purely ‘comparative’ one is only a prelude) involves climbing 
down the tree without falling out of it. In what follows I will attempt to out- 
line the rudiments of a theory of how you can tell if you do fall out. 

The asymmetry between projection and mapping is not yet apparent, but 
it will be. Given a case like this Dravidian one, where there are no attested 
‘intermediate stages’ between /p/ and /h/, the simplest mapping is obviously 
the direct one: mother to daughter with no way-stations. We can take the 
(static) ‘diachronic correspondence’ /p/:/h/ and change the colon into an 
arrow: ‘/p/>/h/’. Thus we turn a ‘correspondence’ into ‘change’ by notation, 
and apparently confirm Anttila's claim that comparison both establishes 
the mother node and provides the mapping rules. The innovation that sepa- 
rates Kannada from the rest of Dravidian is simply a direct change /p/>/h/. 

But things aren’t this simple: we can question the legitimacy of this 
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inference. Let us imagine (as it happens, counterfactually but not impossibly) 
that there is a Dravidian dialect with /f/ corresponding to Ta. /p/, Ka. /h/, i.e. 
that ‘milk’ is *falu, etc. We are still justified in reconstructing P-D */p/: but 
should the tree now be (6)? 


(6) vg 
LON 


Most linguists, I imagine, would be unwilling to accept the purely pro- 
jection-centered tree (6), with its three independent lines of descent mirroring 
the three-way equivalence /p/:/f/:/h/. Everything we know about language 
change, synchronic allophony, usual sources of /h/, etc., plus simplicity 
considerations, tells us that /f/ is a ‘natural intermediate stage’ between /p/ 
and /h/. The existence of a dialect with /f/ for Proto-*/p/ tells us in effect 
that Ka. /h/ must have come from /f/. Given the correspondence shown in 
the terminal symbols of (6), and taking **/p/" to have the content ‘roughly 
[p] ’, the necessary tree is not (6) but (7) below (in the absence of hard 
counterevidence): 


(7) " 
a 
p d 
zx 
f h 


We have a leniting vs. a.non-leniting group, and Ka. has gone ‘one step further’ 
than the /f/-dialect. (This suggests, incidentally, that genetic trees have phonet- 
ic content as a minimal property: though they may have ‘phonemic’ content 
as well. Unless the input level for reconstruction is ‘broad’ surface-phonetic, 
virtually all arguments of this familiar type are unintelligible.) 

This example shows, I think, that if reconstructions have phonetic content 
projection and mapping can't be simple inverses. Mapping must have its own 
independent principles. We reach this conclusion, if in no other way, on 
methodological grounds: in the two reconstructions, the nature of the paths 
between /p/ and /h/ depended on whether or not /f/ was attested. Our re- 
constructions were determined, not by general theory, but by the accidents 
of survival. What are we to make of the notion that in the absence of /f/, /p/ 
to /h/ is an acceptable path, but in the presence of /f/ we must have /p/  /f/ 


Mapping constraints in phonological reconstruction 251 


> [h/? Do we in fact have any warrant for not positing an intervening /f/ even 
in the /p/:/h/ case, where there is no direct evidence for it? If we have no 
such warrant, then mapping is a separate operation, with its own theory.® 


3. Constraints on mappings, 1: Well-formed outputs 


Projection up trees and mapping down them are not apparently governed by 
the same constraints, and projection is not necessarily strictly speaking ‘lin- 
guistie’. And here is the problem: it is clear that reconstruction can be done 
so that no choice of a protoform will have any but purely methodological 
consequences (if those) for the shape of a tree. This will always be the case 
unless mapping can be constrained in a sufficiently rigorous way. It seems 
clear (judging by the Dravidian material, for instance) that if any corres- 
pondence X: Y can be converted into a ‘change’ X > Y by notation alone, 
then all that counts in establishing a tree is that the correspondences be regu- 
lar. (Consider the implications of this for a pair like Latin /du-/: Armenian 
/erk-/.) Obviously we need something better: few linguists would deny this, 
and fewer still would actually do without such ‘plausibility’ or ‘naturalness’ 
considerations, however inchoate, in their actual work. But there is still very 
little consensus on how to introduce such considerations, and what form they 
should take, or what precise content they should have. There is precious little 
agreement on, or specification of, such matters as whether plausibility con- 
siderations are ‘universal’ or language-specific; how large a ‘quantum jump’ is 
permitted between two segments; or how to distinguish ‘genuine’ (i.e. in- 
ternal) change from substitution through borrowing.’ If I do nothing else 
here, I will try to deal with these points, at least to the extent of establishing 
some criteria for decisions. g 

Back to Dravidian /h/. The problem is that we have two possible mappings 
of /p/ into /h/, one direct and one via /f/; plus an intuitive feeling (we can 
hardly yet call it more than that) that the longer path was preferable for /h/- 
dialects given the existence of /f/-dialects. But if this couldn't be extended to 
cases without /f/, we had the unsatisfactory situation of a method dependent 
on the accidents of survival. 

Formally, the problem is this: given a mother node A and a terminal sym- 
bol a, there is in fact an infinite set M = (m,, m3, ... m,} of possible map- 
pings m, (A >a), where m, € M. This set also involves, obviously, an infinity 
of intervening symbols. In terms of trees, the number of graphs that can con- 
nect any pair of points is infinite. A straight line may be the (geometrical) 
shortest distance between two points, but there is no reason to expect geo- 
metrical optimalness in the course of linguistic change. 
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Our job is to reduce this set to a finite one: preferably the smallest pos- 
sible. What this means is that, if the reduction is not to be arbitrary, we must 
be able to define the notion ‘shortest well-formed derivation of a from A.’ 
(There is no reason to believe, as we will see, that this will be the same or 
even similar for all pairs (A, a): and all I will try to do here is to define 
'shortest paths' for a few selected derivations, to set up a framework on 
which we might begin to erect a theory.) 

So far this is merely a mathematical (or pseudo-mathematical) problem. 
But since all nodes have phonetic content, the eventual solution must be cast 
in phonetic terms. Let us assume that in some given case either (a) the projec- 
tion problem has been reasonably solved, or (b) that there is good indepen- 
dent evidence (orthoépic, inferential, or whatever) for the mother node. The 
question is, what is a well-formed sound change, and how do we find out? 
That is, the mapping between A and a consists, for the reconstructing histo- 
rian, in the invention of sound changes.’ 

So the task is to restrict the membership of M for any pair (A, a). But 
there are two extra problems. One is that it will be, as we will see, impossible 
to set up a universal theory of constraints, except in very broad outline: the 
set M for a given pair (A, a) will not be the same, once we have constructed it, 
even for the same pair in different languages. And second, we must develop a 
theory not only controlling the appropriateness of paths between successive 
nodes, but the specific appropriateness of all the nonterminal nodes them- 
selves. In other words, the general theory of mapping constraints (‘control of 
the size of quantum jumps") must be complemented by a largely language- 
specific theory of output constraints. I shall now try to justify this assertion. 

Let us first look at this notion of double well-formedness (paths and 
nodes) from a universal point of view. The first step is to distinguish (as is 
often not done) between successive lines in say a synchronic generative phono- 
logical derivation and successive lines in a historical derivation. If in a genera- 
tive phonology, only the input and output (‘systematic’ phonemic and 
phonetic) levels are ‘theoretically significant’, there is no control (or any need 
for one) on the amount and type of preterminal garbage that gets generated. 
There are no ‘canonical’ constraints on intermediate levels (at least in the 
‘standard’ model; but cf. Harms 1973). 

Historians should not enjoy this dubious freedom (though many ‘re- 
constructed’ forms in the literature suggest that they often do). Each stage in 
a history represents a phonetic event in real time; and each successive line in a 
historical derivation (or node in the descent of a tree) represents therefore 
some object, and a rather superficial one at that (cf. 88 5, 7 below) in a natu- 
ral language. This is not the case in the usual sort of synchronic derivation, 
where all kinds of ‘crazy rules’ (Bach — Harms 1972) and malformed 
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intermediate output are allowed, subject only to pre-terminal ‘rescue’ opera- 
Gong H So we have at least the rather trivial constraint that every line in a 
historical derivation must represent a ‘pronounceable’ entity. This is espec- 
ially clear when we are dealing with larger entities like clusters, syllables, 
etc.; the problem of ill-formed segments (in the sense of phonetically impos- 
sible ones) doesn't usually arise, because most reconstructions are carried out 
against phonetic grids sufficiently sophisticated to prevent gross howlers like 
voiced ejectives or simultaneously spread and rounded vowels. 

But the temptation to reconstruct impossible sequences can arise when 
one is working over large stretches of elapsed time, and trying to pack as 
much as possible into a protoform: cf. Lehmann's liquid *nonsyllabic vowel+ 
laryngeal sequences like OHG scirun from */skryX-/, where /y/ = [i] (1952: 
60). This is simply confusing a formal derivation with a genuine historical 
sequence: though this kind of thing too can be avoided through reasonable 
care with one's phonetic theory. The problem can often be solved synchroni- 
cally, too, by means of rather obvious constraints (if it's intelligible to talk 
of ‘phonetic’ constraints on ‘mental’ derivations). 

But even with these rather trivial universal constraints out of the way, 
there are still difficulties which must be taken care of before we even get to 
the larger problem of optimal mappings. These hinge on the distinction be- 
tween ‘general’ and ‘specific’ constraints. Say that a segment is itself well- 
formed; and say that the mapping that produces it is also (in some sense to be 
defined) well-formed; does it follow that reconstruction of this segment is 
ipso facto justified? I.e., can all well-formed segments be allowed in histories 
if the paths that produce them are (universally speaking) well-formed — 
regardless of the language involved? 

A theory like this is too powerful: our original aim of reducing the set of 
acceptable mappings is surely not furthered by this kind of permissiveness. 
The question now is whether there is any non-arbitrary way of reducing the 
inventory of outputs allowable in reconstructions in a given language. I suggest 
that there is at least one: utilizing a general typological overview of the lan- 
guage in question. There are both weaker and stronger versions of such 
typological constraints on segment well-formedness; I will give an example of 
each, with some discussion. When I have outlined some possible constraints 
on path well-formedness, I will try to put both sets of conditions together in 
a case study of systemic evolution, and finally deal with some of the epistemo- 
logical issues involved (§ § 4—5; 6; 7). 

The weakest condition I can imagine is (i) below: 


(i) No segment in a reconstruction is well-formed if it does not appear in sur- 
face-phonetic forms insome present-day dialect of the languagein question.” 
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By this criterion we do not allow [uw] in reconstructions of the history of any 
Germanic language, [y] in Dravidian, [h] in Bantu, etc. 

This rather weak requirement is all right when we are dealing with a single 
language; but as time-depth and geographical range increase it becomes diffi- 
cult. Given the range in, e.g., Indo-European, the constraints on what could 
have occurred in just about any category are minimal. There is no known 
vowel type that can be ruled out, and very few consonant types: probably 
pharyngeals alone as far as place of articulation goes. Among the airstreams 
we can rule out the velaric (which is of very limited distribution anyhow); 
and we can also disallow (phonemic) laryngealized voicing (unless the Danish 
sidd is a 'segment"). Among the secondary articulations we can rule out 
phonemic pharyngealization.'* (I suspect that this array is unusual: other 
families, like Bantu and Dravidian, show a rather more restricted range.) 

But there is a stronger version of (i), which might have a good deal of 
heuristic potential: 


(i) No segment is well-formed if it does not appear in surface-phonetic 
representations in the same etymological category that is being reconstruc- 
ted, in the language in question.? 


This is obviously more problematical than (i): but it is also much stronger, 
and if justified will give us a much richer theory of change than we had be- 
fore. It may also be wishful thinking, as many of the best 'strong' hypotheses 
are, 

Quite simply, if (i^) is valid, it drastically reduces the inventory of seg- 
ments available for any complex mapping operation. It also claims, by impli- 
cation, that the notion ‘etymological category’ is a theoretical prime. The 
idea behind (i') is that it might serve eventually to help define something like 
‘well-formed history for category X in L’, for any given L. I will produce evi- 
dence later to show that this is not as absurd as it sounds (§ 6); and that in 
fact we can often construct satisfyingly plausible histories by adhering to this 
restriction. Another possible use for (i') might be that if in general it is well 
taken, then any case where adherence to it is impossible is prima facie evi- 
dence for (relatively) massive typological change. 

I hope at least that I have shown that the problems of well-formed seg- 
ments and well-formed mappings are distinct; even though of course their 
consequences interpenetrate in any discussion of real data. So for now I will 
abandon this line of argument — and especially the strong constraint (i) — 
and look at some more general aspects of mapping. 
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4. Is sound change ‘gradual’ or ‘discrete’ (or both)? 


A reading of Postal's discussion of the Neogrammarians, Bloomfield, Hockett, 
etc. on sound change (1968: pt. II) would lead one to believe that the old 
‘gradualness’ problem is another one of those dead horses whose corpses litter 
the field of rational inquiry. This is confirmed by King's later textbook treat- 
ment (1969: ch. 5). Sound change is ‘mentalistic’, and takes place strictly in 
terms of the ‘higher-level’ primitives given us by the theory of generative 
phonology. The old ghosts of ‘local frequency maxima’, 'allophonic drift’ and 
the like have been exorcized. 

This is grossly oversimple, and embodies a number of typical confusions 
(as do most all-or-nothing answers to complex problems). The real question 
is: if you can show that some sound changes are non-gradual, does this mean 
that all are? King constructs an elaborate (and in places misinformed) argu- 
ment purporting to give a positive answer: but he ends up with a negative one 
as well. In a sense he is right on both counts, but righter on one than on the 
other. Let us look at his argument, and see where it leads.!5? 

He begins (1969:107) by attempting to discredit a basically statistical view 
of ‘allophonic drift’ as a mechanism for change: e.g. the view that when PIE 
[b d g/ became /p t k/ by Grimm's Law, ‘gradually during many generations 
the allophones of /b d g/ came to resemble those of ... /p t k/, resulting in a 
new phonetic series’. He takes Hockett's theory of the drift of ‘local fre- 
quency maxima’ as paradigm for this view, and tries to show (a) that the 
notion of a change from say /d/ to /t/ by a series of ‘infinitesimal’ shifts of 
the maximum from greater to lesser voicing is untenable; and (b) that any 
attempt to break up the ‘continuum’ between phones like this is arbitrary. 
Then, if (a) and (b) are true, there is no principled restriction against changes 
like /d/ > /t/. 

His arguments for (a) run like this (108): first, the ‘strong gradualist' view 
elevates ‘performance’ to the status of a primary causal mechanism: the shifts 
of maxima are brought about solely by ‘external’ factors like the state of the 
vocal tract, etc., not by ‘competence’. (This is in essence an argument from 
revealed truth, as we will see.) He attributes to Hockett (1958:443) the view 
that is is solely these external variables that determine allophonic drift; but 
Hockett says later in the same passage that King cites that the ‘speaker’s 
intention’ is one of the determinants of performance (thus admitting, if not 
‘competence’, at least something ‘mental’). And on the next page Hockett 
adds the rider that every one of the long list of external factors he cites “bears 
indirectly on sound change’. And, he adds, ‘the situation is so complex that 
it is hard to imagine how sound change could not go on all the time’. Hockett 
in fact distinguishes clearly, here and elsewhere, between phonetic drift and 
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its systematic effects; King oversimplifies his position to the point of carica- 
ture, as well as introducing the non-argument (which we will meet again) 
that this account is faulty because it neglects competence. 

King ends this section of his argument with an assertion that is even less 
amenable to examination than Hockett’s rather common-sensical and intui- 
tively plausible view (108): ‘First and foremost ... change is change in compe- 
tence reflected by alterations in the grammar. The role of performance 
remains the same, causing the same kinds of fluctuations after the change in 
competence as before’. (As if the ‘change in competence’ were an observable 
like the fluctuations). 

King then tells us what the change /d/ > /t/ ‘really’ is: 


... We assume that a rule d > t has been added to the speaker’s grammar. 
Where he previously said d he now says t ... Before the innovation, realiza- 
tions of /d/ doubtless did fluctuate in various ways ... but precisely the 
same performance factors are active after the innovation as before. 


(But does the speaker necessarily respond to them in the same way? ) He con- 
cludes: ‘Their relation to the change in competence is one of complete 
neutrality — they neither caused it, contributed to it, abetted it, nor slowed it 
down’. 

This view is, on the evidence, untenable: there is an extensive literature 
suggesting, to take one example, that a speaker’s monitoring of his own out- 
put can have significant effects on changes in the phonological system (cf. 
Ohala 1974; Lass 1976: ch. 7). In any case, King counters his caricature of 
Hockett with nothing but a set of ‘canonical’ assertions. 

On point (b), the arbitrariness of splitting up continua, King says (109): 


The statistical model of gradual sound change ... assumed that change was 
infinitesimal over a continuum. This strong version of gradualness can be 
weakened by dropping the requirement of infinitesimal change; rather we 
posit ‘small’ changes, where ‘small’ is understood as ... ‘within the limits 
set by a given phonetic alphabet and its associated diacritic marks.’ 


King disapproves of this as ‘arbitrary’: but note that it is really the view ad- 
hered to in practice by generative phonologists. They seem to use a criterion 
like this: if the primitives of competence are binary features of a certain type, 
and if certain kinds of rules are allowed, than anything that can be repre- 
sented in those features and rules is a ‘change’. Since certain kinds of change 
can’t be so expressed, they don’t belong to competence, and we are free to 
disregard them." 
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King then goes on to show that gradualness is ‘not a necessary condition 
for sound change’; and further, that in any case, ‘grammars, not sounds, 
change’ (109). One wonders how a theory like this can even talk about 'de- 
voicing'. But the supporting arguments are, to say the least, weak. The main 
one is ‘the indisputable existence of cases such as loss, metathesis, and epen- 
thesis in which any kind of gradual process strains the imaginative faculties’ 
(109). These cases are important, because they are the main ones cited in 
support of ‘categorial’ or ‘discrete’ change. I will show that in general, only 
one of the three types cited by King as being unimaginable in gradual terms 
is really likely to be so. 

First, deletion. King cites the undoubted fact that languages lose segments. 
If, e.g., *t is lost word finally, we account for this simply by assuming that a 
tule ... was added to the grammar of one or more speakers’ (109). He then 
says that in a case like the loss of /t/ ‘it is true that one can postulate some 
sort of undeniably gradual process’, like [t] to ‘lax’ [t] to [0] to ‘lax’ [0] to 
zero: “But in cases ... like this there is never unambiguous evidence in the 
form of scribal testimony or dialectal variations that would clinch the argu- 
ment for a gradual process. What we find is that a consonant was in full 
force in one stage of the language and gone later.’ 

This is simply untrue, given a reasonable time-scale. Intermediate stages 
(though not generally as fine as ‘lax’ vs. ‘tense’ [t] )are easily observable in such 
changes, and the literature is full of them.'” In fact there are enough of them 
so that we can say that a sound change involving direct loss at least of an ob- 
struent is extremely suspect.!? Some typical cases involving obstruent loss are: 


(i) Latin /f/ > Old Spanish /h/ > ®: filius > hijo, etc. 

(ii) PIE */s/ > Greek /h/ > ® (‘psilosis’). 

(iii) PIE */k/ > PGmc /x/ > OE zero intervocalically (‘loss of h’: cf. Lass 
& Anderson 1975:ch. III); later loss of /x/ in all dialects except Scots. 
(iv) Proto-Uralic */-k-/ > (/-g-/?) > /-Y-/ > /-h-/ > 9: Finnish joki ‘river’, 
Ostyak jogan (g = [y] ), Yurak jeha, Vogul 760, Hungarian jó- (Collinder 
:1960:8 108). 

(v) PU */-t-/ > (/-d-/?) > /-d-/ or /-z-/ ^0: Fi. käte- ‘hand’, Cheremis 
kida(d = [6] ), Hu. kéz, Votyak Ki (Collinder 8 113). 

(vi) PU */-s-/ > /-z-/ > /-r-/ ^0: Fi. kuusi ‘Norway Spruce’, Mordvin kuz, 
Yenisei Samoyed kari, Tavgi kua (Collinder § 156). 

(vii) ME /kn-/ ^ ENE /tn-/ ^ /hn/ ^ /n/ (know, etc.): cf. Kókeritz (1945). 


I submit that examples of this kind represent the ‘rule’ rather than the ‘ex- 
ception': when segments are lost, it is typically by way of a stadial lenition, 
not a simple vanishing.!? 
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Let us turn to King’s next ‘unimaginable’ case: metathesis. He cites such 
well known cases as E. third, horse < OE Gridda, hros, and asks: ‘What kind 
of gradual change by allophones can be imagined here or in any case of meta- 
thesis?’ (III). This example is badly chosen because there is orthographic 
evidence to suggest that while it may not have come about by ‘allophonic 
drift’ (and change doesn’t have to qualify as gradual), it certainly happened 
by stages. 

The earliest examples of r-metathesis are in Old English: they illustrate the 
opposite metathesis to King’s (CVrC > CrVC rather than CrVC > CVIC), but 
we will see that the same explanation can be invoked for the latter. The meta- 
thesized forms frequently show doublets (and triplets) of an interesting kind: 
thus geberehtniga ~ gebrehtniga ‘to shine’, berht ~ breht ‘bright’, fyrhto ~ 
fyrihto~fryht ‘fright’, forhtiga —forohtiga ~ frohtiga ‘frighten’ (Brunner 1965: 
$ 166). The CVrC forms are older types (cf. Go. bairhts, faurhts, faurhtjan). 
We see a progression: CVrC ^ CVrVC > CVrVC > CrVC. As Brunner says, 
after svarabhakti insertion, *der ursprüngliche Tonvokal fehlt und damit 
Methasese des r erscheint’ (ibid.; cf. also Jordan 1934: 8 165, Anm. 1). In 
other words, we have vowel epenthesis after /r/, transfer of stress to the in- 
serted vowel, and deletion of the original stressed vowel.” 

This is (at least indirectly) supported by two parallels. First, in Northern 
Middle English (c. 1300) there is frequent epenthesis of a vowel in /r/ + dental 
clusters: wirid ‘fate’, erid ‘earth’, bered ‘beard’, erel ‘earl’, etc. (OE wyrd, 
eoröe, beard, eorl: Jordan 1934:§ 148). And in Modern Scots, epenthesis of 
[ə] between /r/ and another sonorant is extremely common: farm, arm, furl 
are often [farom arom farei], and so on. Neither of these processes apparently 
led to metathesis: but the frequency of this kind of process in /r/-environ- 
ments supports the standard analysis of the OE phenomenon.?! Given the 
Old English material, the obvious history for horse is /hrós/  /horós/ > 
[hóros/ > [hórs/. 

This argument does not hold for all kinds of metathesis: certainly not for 
obstruents, like /ps/ > /sp/ in wasp, lisp, hasp (OE weps, wlips, hzpse: for 
more examples cf. Campbell 1959:§ 460). There is evidence here for ‘para- 
siting’, and given an obstruent cluster, no reason for it. I am not arguing that 
all metathesis is stepwise; only that apparent 'immediate' metathesis, due to a 
complex sequence of other kinds of change, is imaginable, and actually attes- 
ted. Just because some changes seem to be irreducibly nongradual doesn't 
mean that all (or most) are. Quite the reverse: as far as I can tell there is 
only one out of King's list that is uniformly non-gradual, and this is (virtually 
by definition) epenthesis. It would be hard to challenge this one even if I 
wanted to. Clearly the epenthesis that gave rise to French école from L. 


schola etc. can only be considered a change from zero to a full-fledged vowel.^ 
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Other changes too seem often (or usually) non-gradual: typically point of 
articulation assimilation (King, 112), and articulatory shifts of consonants 
like that of Proto-Romance velars to labials in Rumanian (opt, lemn, limbă < 
L. octo, lignum, lingua: cf. King 115).? But changes like this are a special 
and fairly restricted class; and anyhow, even the most rigorous demonstration 
of non-gradualness for them doesn’t admit extension to other cases where 
gradualness is plausible (and of course where it is attested). In any case point 
of articulation changes for consonants are rather different from manner 
changes, which seem virtually always to proceed stepwise; and both are 
different again from vowel changes. 

To sum up so far: there is no case to be made for the ‘strong gradualist’ 
assumption that all sound change proceeds by infinitesimal steps. But there is 
a strong case for the claim that most (all?) sound changes of certain kinds 
proceed by quite small discrete increments, and that changes like ‘obstruent 
loss’ are typically loss of weaker categories produced by lenition sequences; 
and that at least some forms of ‘metathesis’ are the result of sequences of 
other changes. Certainly a ‘weak gradualist’ assumption for most changes 
seems in order; though there is admittedly a problem in coming up with a set 
of primitives explicit enough and responsive enough to the data to allow us to 
define what a ‘step’ in a sequence of changes is (more on this on 259—273). 
But we must remember that no one theory of change (and because of this no 
one set of primitives) will work for all types: it is not a ‘simplification’ of a 
theory to force all change under one rubric, simply because this can (with some 
violence to the facts) be done." We need a view that is both pluralist and 
strongly constrained, and (if possible) data-based, rather than based only on 
(meta)theory.?° 


5. Constraints, 2: Synchronic evidence for well-formed mappings 


Despite the assertions of convinced anti-gradualists, it seems clear that one 
primary mechanism of sound change is the utilization of variability — capitaliz- 
ing on the allophonic variation (however motivated: socially, phonetically, 
etc.) present at any given time in a language. (For detailed examples of this 
now familiar type of variability cf. Labov 1963, 1966, 1972: Labov et al. 
1972; Trudgill 1974). That is, the ‘local frequency maximum’, whatever moti- 
vates it, has a part to play. Judging from the well-documented examples of 
change in progress produced by Labov and his colleagues and followers, one 
way in which fairly massive alterations can occur over not too long periods 

of time is by speakers gradually coming to favor variants of a particular type 
(or better, variants in a particular direction). The raising of long /a/ and /o:/ 
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in New York, and of long /æ/ in Philadelphia are familiar examples of this 
kind of process, where the range of variants moves gradually higher and higher 
(Labov 1966, 1972; Labov et al. 1972). Crucially, it is the range of realiza- 
tions that moves, as is clear from the shifting clusterings of F, /F, values that 
Labov and others have shown (cf. the displays in Labov et al. 1972: vol. 2). 
This data also shows — significantly in the light of King's criticisms of the 
‘arbitrariness’ of gradualism — not ‘infinitesimal’ change but rather change by 
small ‘quanta’, which are essentially discontinuous. 

Given this as one (certainly not the only) mechanism, we might utilize this 
and similar phenomena as sources of evidence about the size of sound changes, 
as follows. Clearly the one kind of solid information we have about the ex- 
tent to which speakers can ‘change one sound into another’ is precisely the 
coexistence of variants between which they can shift. If a speaker can, for 
instance, have [y:] and [w:] as variants of /y/ in the same context (a Scots 
example, in forms like you, smooth), then a direct change [y] ^ [e] or [u] 
> [y] is possible, etc. (I will refine this a bit below.) That is, we can begin to 
erect a theory of possible changes (as opposed to correspondences, which can 
be much further apart; cf. /du/ : /erk/). And we can do this on the basis of 
capacities that speakers actually seem to possess and utilize. If I can shift 
from one phone to another as a realization of some phoneme in some con- 
text, then I can ‘change’ completely from one to the other by simply ceasing 
to use one of them (cf. Hoenigswald's interpretation of change as essentially 
‘substitution’). 

"Drifts' of the kind studied by Labov are one source of information: here 
we can see change occurring over stretches of (at least ‘apparent’) time, i.e. 
in something like the dimension we normally consider ‘historical’. But along 
with such movements over time (or over ‘generations’, anyhow) we get (often 
coterminous) movements from style to style, and perhaps more importantly, 
from tempo to tempo. Variation between tempi can be a vital source of infor- 
mation on direct assimilations, lenitions, and other kinds of ‘simplification’ 
(haplology, deletion, restriction of ‘segmentalization’: cf. Linell 1974). The 
theoretical importance of ‘allegro’ styles (both synchronically and histori- 
cally) becomes greater the more we know about them (cf. Zwicky 1972, 
Dressler er al. 1972, Dressler 1975). The basic importance is that ‘Schnell- 
sprechprozesse’ (Dressler et al. 1972) can help us to define hierarchies of 
'strength' and the like, as well as defining possible mappings of certain types 
on the basis of direct synchronic attestation. For any change that a speaker 
can effect in moving from one tempo to another is literally a sound change 
(whether or not it has, in the end, historical effects). This latter choice is 
contingent: variation becomes change through loss of an input. 

I suspect that in most cases we can safely say that sound change is change 
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of sounds, not change of grammars. The latter, when and if it occurs, is by no 
means a primary determinant. Even if the notion ‘grammar’ is coherent,”° the 
types of (phonological) phenomena called ‘grammar change’ are by and large 
effects, not causes: when the sounds have changed far enough, the grammar is 
restructured (cf. Anttila 1972:121). I see nothing in the standard generative 
arguments to compel us to abandon the kind of relationship between phonet- 
ic and phonological change postulated for the Old High German umlaut in 
Twaddell’s pioneering paper of nearly forty years ago (1938): certainly none 
of the discussion of King, Postal, etc. amounts to a ‘refutation’. The analy- 
tical style that prefers to postpone change of underlying representations as 
long as possible is just that: a style, an artefact of a notational apparatus with 
the power to do it. (Cf. the alternative treatments of OE umlaut in Lass — 
Anderson 1975: ch. IV, VI.) 

There is a lot we don’t know about this kind of change; I will give some 
examples below from Dressler’s work that might suggest what sort of things 
we ought to look for. But there is one point that ought to be made clear at 
the outset: contrary to the usual practice, the data we need to establish 
‘change’ will not come from ‘phonological rules’ in the usual sense (cf. note 
18), or from any kind of ‘abstract’ grammatical analysis. Rather the reverse: 
we should look at the lowest-level phonetic detail that can be fruitfully exam- 
ined (not that there are no problems in agreeing what this is). It is here 
alone that the actual ‘changes’ begin at least to verge on the observable.” 

Note ‘observable’: I stress this because most study of sound change until 
recently has lacked a basis in detailed phonetic observation (with notable 
exceptions like some of Labov’s work, and especially that of Trudgill). All 
too often the linguists most concerned with phonological change are not 
phoneticians, and not too many phoneticians are interested in change (but for 
a good example of one who is, cf. Gimson’s 1964 study of change in RP). I 
am now suggesting a rather primitive notion of what constitutes a ‘change’, 
but one that is accessible to some sort of intersubjectively agreed-upon obser- 
vation procedures (precisely in the sense that the stages intervening between 
the poles of correspondences, or ‘deep’ and ‘surface’ forms in a synchronic 
phonology, are not). 

If we want to say that ‘a change has been observed’, we should meet some 
specified conditions. I suggest the following as a beginning: 


(i) Both the ‘early’ and ‘late’ forms must be observable in phonetic output 
from the same speaker; preferably from more than one speaker in a given 
language community. 

(ii) The change must be observable as a regularity: i.e., speech errors are 
ruled out." 
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(iii) ‘Intermediate stages’ must be scrupulously observed. If a speaker has 
both [ts] and [s] (as well as [t] ) as allophones of /t/ in the same context, 
this does not allow a change [t| > [s] , but only a sequence [t] ^ [ts] ^ 
[s] 29 


I think it is observation constrained by notions like these that may allow us 
to begin groping our way to an answer to the question: ‘What is a phonologi- 
cal ““quantum’”?’ We will look later at some types of historical evidence that 
also bear on the question. 

But before we get to this, there is a vital (and not too easy) distinction to 
make. If we are going to erect a theory of allowable changes based partly on 
the size of alternations that speakers can control, we have to distinguish be- 
tween true alternations (where speakers ‘change one sound into another’) and 
borrowings, where speakers may substitute one (unrelated) element for 
another. This is hard to do: in many cases it is undoubtedly impossible, but 
these, mercifully, are the ones we will never know about. It can however be 
done unambiguously in some cases, and these are instructive. 

Consider the phenomenon, quite common in Scotland, of speakers who 
for members of certain etymological categories have quite (phonologically) 
distinct stylistic variants. Given ‘broad’ and ‘less broad’ styles, we find pat- 
terns like these: *° 


(8) Lexeme Source Broad Less Broad 
HOME OE @ hem hom 
STONE OE à sten ston 
MORE OE a met mu:r 
NO OE @ ne: no: 
DO OE ð de: dy: 
TOO OE 0 te: iy: 


([u:] in more is the usual allophone of /o/ before /r/.) 

If speakers (apparently) control changes of the seize [e] ^ [o], [e] > [y], 
should these be admitted under the criteria I have been suggesting as possible 
sound changes? The answer would appear to be no, as we will see. 

First, one of the striking features of these interchanges is their disjunctive- 
ness: there are no ‘intermediate stages’ either in single speakers or in the 
dialects. One could imagine a sequence [e] > [9] > [e] > [o], or something 
of the sort: but this doesn't occur. At this point it might be objected that I 
am stacking the cards in my favor: the notion that there should be se- 
quences seems to be based solely on my unwillingness to accept e.g. [e] ^ 
[o] as well-formed. But we will see in the next section that in cases where we 
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have good independent evidence for a genuine process of internal evolution, 
the pattern is quite different. In evolutive changes we usually get a finely 
graded continuum in the available dialect material, whereas abrupt leaps, with 
no continuum, are typical of cases of known borrowing. 

And this is in fact such a case. The [o]- and [y]- forms are borrowed from 
another dialect,** and occur precisely in the styles where some ‘shifting’ 
toward the norms of that dialect is to be expected. Given what we know of 
the history here, as well as the lexically sporadic character of the interchanges, 
the variation would appear not to represent ‘sound change’, but choices of 
lexical alternants. In these dialects, they are entirely parallel to alternations 
like thole ~ bear, thrapple ~ throat, howk ~ dig (potatoes), etc.: the domain 
is lexemic, not phonological. 

But to return to actual ‘synchronic sound change’. Much of the available 
data focusses on what we would call 'simplification': this is only one type of 
attested change, but an important one, and any evidence on the limitations 
that exist will be helpful. The work of Dressler et al. (1972) on allegro-rules 
in colloquial Viennese German is a fruitful source: a great number of indivi- 
dual rules or varying types appears in one corpus. The point of these pheno- 
mena is that each one is by definition a candidate for a possible sound 
change, since speakers perform them in going from one style or tempo to 
another. And the basic observational condition (i) above is met, since both 
input and output are observable. 

A few examples from this work will make the point.?? From an overall 
methodological and heuristic point of view, Dressler's material illustrates 
nicely the distinction I have been making between ‘correspondences’ and 
‘changes’. Consider the two ‘extreme’ realizations of the sentence ‘Wir haben 
alle ein Auto gehabt, aber trotzdem sind wir mit der StraBenbahn nach Hause 
gefahren’. Let us take the most ‘careful’ and formal version, and compare it 
with the most relaxed (Dressler et al. 1972:14—15): 


(9) Wir haben alle ein Auto gehabt, aber trotzdem 
var ha:bon ale aen aoto geha:pt  a:be! trotsde:m 


mam olo e (ao)ta kopt Ba drotsm 


sind wir mit der Straßenbahn nach Hause gefahren 
sunt vioT mit dea Itra:sonba:n na:x haoze gefa:ron 


seme mito f trosmba ts(ao)s kfon 


If the two styles were set up as poles of a correspondence, some of the 
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changes would be immense: e.g. [gefa:ron] > [kfan] , [sent ve:ot] > [seme]. 
But if we look at the whole graded series of style changes, the individual steps 
are much smaller. In the last case we actually have (pp. 14—15): 


(10) sent vt:or > sunt vere >stnt vto sun veo sumo > semo 


Rather than [ntv] ^ [m] , we have [ntv] ^ [nv] > [m] ; rather than [t:9*] > 
[o] we have [or] > [ce] — [vo] > [9]. The attested intermediate stages 
show much smaller increments of change than a comparison of the extremes 
would suggest. And the analysis given by Dressler and his colleagues suggests 
that in many places the sequence of changes is strictly ordered: sind wir as 
[semo] presupposes loss of final /t/ (see below); the assimilation and coales- 
cence will not take place across an obstruent. 

The general rule types that emerge from this study are familiar: vowel- 
lowering by one height (16, 18); centralization of unstressed vowels ([e] > 
[t]: 18); loss of unstressed vowels (16—19); vocalization of /r/ (19); shorten- 
ing of long vowels (19—20); monophthongization (20); place-assimilation for 
nasals (22—3); syllabification of nasals and laterals following loss of a preced- 
ing unstressed vowel (22—3); ‘fortisness’ assimilation (24); degemination 
(24); lenition (24); spirantization of intervocalic /b/ to [8] (25); palataliza- 
tion of /s/ after apical /r/ (25); lenition of intervocalic voiceless stops (25, 
26); loss of /h/ before unstressed vowels (26). 

All these changes could be called *categorially minimal’ (a point I will 
return to in the next section): vowels move ‘one place’ along a given param- 
eter, obstruents change one feature at a time, and the only relatively massive 
changes are nasal assimilation (expectable), deletion of vowels and /h/ (also 
expected on grounds of 'strength': Lass — Anderson 1975: ch. V; Lass 1976: 
ch. 6). Aside from these, there are only a few that involve larger steps: 
unstressed [e] (which is probably pretty central) ^ [e] before /r/ plus a 
stressed vowel (19); and three cases of obstruent loss: dental elision before 
boundaries (24: cf. sind wir above); loss of dentals before syllabified /1/; and 
loss of velars before [1] (25). Note that in the last two cases the obstruent- 
sonorant sequence is at least partly homorganic. Homorganic loss and degemi- 
nation are probably the only types of direct obstruent loss that are reasonably 
widely attested: even deletion before boundaries (when it occurs) is often 
categorially homorganic (if boundaries are in fact to be taken as obstruents 
in certain languages: cf. Lass 1971; Lass — Anderson 1975; ch. V). 

If this material is characteristic — as I think it is — it bears out what I have 
been suggesting: that the synchronically attested change types are nearly all 
gradual, in the sense of moving by small steps along given parameters. Not 
‘infinitesimal’ ones, but of a size more or less constrained by the existing set 
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of categories in the language. The theoretical importance of this last point 
will be clarified in the next section. 

This exposition is not intended, of course, to provide an ‘inventory’ of 
possible changes: rather to give an example of the kind of data likely to bear 
on speakers’ capabilities. This is surely the primary empirical problem in 
establishing the governing conditions for sound change: it may even be about 
the only genuinely empirical issue in this area. 

But now a caveat: argument from allegro forms may have limited validity 
for types of change other than ‘natural’ rules like assimilations and the like. 
For here we are concerned primarily with change in the spoken chain, not in 
isolated forms. And it is arguable that the chain itself is not a major domain 
for changes other than ‘simplifications’, or those that are ‘natural’ in the 
Stampean sense. Certainly (despite the arguments of Horn & Lehnert 1954 
and Samuels 1972) there is no strong evidence that changes like vowel shifts 
and the like have their sources in the spoken chain, rather than in a combina- 
tion of systemic factors and pure arbitrariness. And it is precisely such 
changes that are my main concern here (though the others are included).?? 
Whatever the evidential value of examples of this kind (and I think it is great), 
we cannot make a general claim that in all cases yesterday’s allegro is tomor- 
row’s lento.” 


6. Constraints, 3: Diachronic evidence for well formed mappings 


I suggested above that poles like [e] and [o] , for example, are typical not of 
the results of internal sound change, but of situations where we have reason 
to believe that interdialectal borrowing is involved.” In this section I will 
look at the kind of patterns we typically get where we have known internal 
historical evolutions of some magnitude. The picture in borrowing is dis- 
junctive; but evolutive change, where comparative evidence will often give us 
poles at least as far apart as those found in borrowing, will give us an overall 
set of attested reflexes showing a rather finely graded continuum. A con- 
tinuum, in fact, whose various points can be taken as ‘intermediate’ stages 
between the poles: virtually a static picture of the evolution, laid out like a 
fossil record.?$ And we can see that this can also be supported by indepen- 
dent historical evidence. The goal of this section will be to produce a case 
study in justification of a particular set of mapping constraints, with some 
comments on the general theoretical problems raised by them, and their 
particular mode of response to evidence. 

The continuum I will look at — which I maintain illustrates the normal 
pattern in large-scale evolution — is the reflexes of ME /u:/ in the North and 
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North Midlands of England. As is well known, one of the striking features of 
the northern dialects (including Scots) is that by and large ME /u:/ did not 
diphthongize parallel to /i:/ in the Great Vowel Shift (giving patterns of the 
type: [u:]/[at] in mouse/mice rather that [a@]/[at] , etc.) Thus we get a 
North/North Midland isogloss with [u:] or something of the sort in mouse, 
about, cow etc. north of the line and [ac] or other diphthongal types south of 
it.?7It is also clear that [u:] represents the original nucleus, and the diphthon- 
gal forms the output of a long series of historical changes, possibly ranging 
over as much as half a milennium. 

But what were the individual stages in this development, and how large 
were they? Some of the early stages (e.g. those in the 16th—17th centuries) are 
familiar; but the picture in the northern parts of Britain has not been well 
studied, and the range of developments is much larger and more complex 
than the ‘histories of English’ usually tell us about. I will present below some 
data for the North and North Midlands, taken from the relevant Survey of 
English Dialects volumes (Orton — Halliday 1962 for the North, and Orton — 
Barry 1969 for the North Midlands). The development I will be concerned 
with is that of ME /u:/ in closed syllables under stress (SED Questionnaire 
item VIL2.8, about). For each county I have listed the major reflexes, with 
the SED network number after each type showing at least one area where it 
occurs. Types occurring more than once are listed for one occurrence only in 
each county: my concern is the range of types, not the density of distribu- 
tion. (Scots is omitted, as there are no 'native' diphthongal nuclei in this cate- 
gory, and the loss of phonemic length has distorted the picture considerably; 
cf. Lass 1974.) 


Table I: Reflexes of ME /u:/ in the North and North Midlands 


1. Northumberland: [u:] all areas. 

2. Cumberland: [u:] 2.1; [ac] 2.6. 

3. Durham: [ü:] 3.15 [96 elek, 

4. Westmoreland: [u:] 4.1; [@u:] ~ [Pu:] 4.2. 

5. Lancashire: [ac] 5.1; [a:] 5.6; [ao] 5.9; [e:] 5.12. 

6. Yorkshire: [4c] 6.1; [u:] 6.2; [ac] 6.5; [?u:] 6.6; 
[49] ~ [ec] ^ [eu:] 6.8; [a:] 6.14; [cu:] 6.15; 
[2c] 6.21; [a:] 6.26; [ea] 6.29; [ea] ~ [ea] 
6.30; [e'o] [wo] ^ [ga] 6.31; [æ:] 6.32. 

7. Isle of Man: [ou], [oo] ^ [o0]; [o] 1; [u:], [u:] 1; 
[2u:] 1; [£ü] 2; [oti] ~ [Pü] 2. 

8. Cheshire: fat] 7.1; [8c] 7.2; [ac] 7.3; [ac] 7.4; [eo] 7.6. 


9. Derbyshire: [cc] 8.1; [a:] 8.2; [e:] 8.3; [e:] 84; [a:] 84. 
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10. Shropshire: [aco] 11.1; [$0] 11.2; [eo] 11.4; [u:] 11.7; 
[ou:] 11.11. 


This data is not complete; it does not indicate relative frequency of differ- 
ent reflex types (except insofar as they occur in more than one county). Nor 
have I made any attempt at setting up geographical subgroupings. But this is 
not important for my particular argument here: what counts is the actual in- 
ventory, and the relative coherence (if any) of the picture it presents. 

Let us start from the uncontroversial assumption that all these dialects 
started out in late Middle English with [u:]. And let us assume further that 
changes do not necessarily travel along geographical lines (though of course 
they may). I.e., dialect developments are largely autonomous: once a change 
has begun, the ‘decision’ as to whether or not to go on with it (and how to go 
on) is more or less up to the dialect in question.?? So with respect to a start- 
ing point [u:] , what counts is the degree of innovation: dialects with [u:] 
are obviously maximally conservative, those with [?u:] or [cu] marginally 
innovating, those with [ac] still more so, and (if we follow the history) those 
with [ec] , [e:] , [a:] or [ac] the most innovating. 

Table I is not so chaotic as it looks. Given what we know independently 
about some points of the history, we can see quite an interesting pattern 
emerging. First let us recall that the information we have from early witnesses 
(say Hart 1569 to Cooper 1687) suggests that the early history of the vowel 
shift of ME /u:/ followed this simple pattern: 


(11) u: ou> Au 


In other words, the first stage of this chain of vowel changes was a descent 
down the back series of the first element of /u:/.4° Once we know this, we 
can sort out the major reflexes in a rough order of novelty, as follows: 


Table II: Major reflexes of ME /u:/ in order of increasing ‘novelty’ 


1. Unchanged: [u:] 
. Minimal diphthong: [?u:], [®u:], [?u:] 
3. Diphthong with (relatively) close back second member: [ou], [oc] , 
[ou], [ac] , [ae] [eo], [oti], [Aa] 
4. Diphthong with nonback second member: [2:9] , [c9], [ea], [eà], 
[ac] , [ac] 
5. Nonback monophthong: [a:], [2:], [e:] 


This ordering reflects the history: type (3), as [ou] or [oc] , was present 
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in the 16th century (Hart 1569), and the [4] , [ac] types show up a good 
deal later (the latter probably not until the late 18th or early 19th century). 
Types (4—5) can be taken as the latest: they clearly presuppose the general 
type (3) if the development is to make any sense at all. I will return to this 
later. 

Now if we assume relatively small stages for internal sound change, this 
material sorts itself out quite rationally, in a way that also accords with the 
history. In the exposition that follows, I will simplify things a bit: I will for 
the moment disregard diacritics, half-length, and the like, and equate (post- 
vocalic) [1 ©] with [i u] respectively. With this framework we can extract 
from the data (Table I) and the restricted taxonomy (Table II) the following 
historical sequence: 


(12) u: 
| 
@u: 
i 
cu 
A 
ou 
| ai > ai 
Au ou au su 


gu > £9 > aa > £: 


€u ^ €9 > €a > eE: 


(There are a number of possible alternative paths: e.g. [a:] > [@:] > [e:], or 
[ou] > [e:]. The first is more or less ruled out by the unlikelihood of a 
second Great Vowel Shift chain of this type restricted to one category; the 
choices for the others are controlled by methodological considerations I will 
discuss below). 

I ordered this material rather simply, according to a number of more or 
less empirical principles. The first control, obviously, was the known history: 
the sequence from [u:] to [ Au] is virtually a matter of record, as is the 
position of the [Au], [eu] types as sources of the modern and widespread 
[au] .*! Given the developments in the [u:] > [au] column as fixed, and 
[Au] > [au] as nearly as well fixed, the rest arranges itself naturally: changes 
in the second elements of the diphthongs seem to be in the direction back 
peripheral to central to front open, and then up the front, with the monoph- 
thongizations following; the first element changes also follow this pattern. It 
looks as if this aspect of the vowel shift is a matter of the two elements being 
out of phase with each other, but following basically the same direction in 
the vowel space. 
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If comparative evidence gives us, as I have claimed, and as most historical 
linguists seem to accept, a view of the stages of an evolution set out as it were 
achronically, then this argues in general for quite small steps. Indeed, it is 
difficult to imagine a picture like this emerging except through incremental 
change. And this is a typical picture — given the alphabet of distinctions that 
the data was captured in (the Cardinal Vowel scale plus diacritics). Similar 
pictures using finer tools produce tighter networks, with finer (but still dia- 
lectally criterial) distinctions. 

But the significant point is that even given the relative crudeness of the 
representing alphabet, and given further my expository reduction of it, we 
still come out with no reason to postulate any massive changes, with the 
possible exception of three: the sequences [au] ^ [a:], [au] > [ai] , and [ai] 
lai]. The first represents one of the few vowel changes of this size that 
there is any good evidence for: monophthongization by assimilation of one 
member of a divocalic nucleus to the other. The [u] > [i], [a] > [a] changes 
(front to back direct) are as far as I know unattested in any convincing form: 
a similar space may have been covered by the i-umlaut of PGmc */u/, but 
there is no reason not to assume at least an intermediate stage [u] for this. 

The front-to-back shift [a] ^ [a] is of a type whose inverse is supposed to 
be attested in English in the ‘Anglo-Frisian Brightening’ (cf. Lass & Anderson 
1976: ch. II). The actual change itself has been assumed to have occurred in 
the lengthening and retraction of ENE /æ/ to [a:] in path, grass, etc: but this 
probably was gradual, as the dialect material shows at least the stages [2:] > 
[a:] ^ [ä:] > [ä:] > [à:] > [a:] (evidence in Lass 1976: ch. 4). 

So of the whole set of changes attested in this complex development, very 
few are of a larger size than (at most) what could reasonably be represented 
as a movement of one symbol in a given direction on the IPA grid. The [u] > 
[i] shift remains difficult, and I will return to it later. 

But, leaving aside the few problem cases, the general situation seems to be: 
the more evidence we have, the smaller the attested changes. Thus ongoing 
changes of the Labovian type are very small indeed; the really massive 
changes seem (not surprisingly) to show up mainly when we get back far 
enough so that all or nearly all our evidence is orthographic. 

This fact alone should have made historical phonologists in general more 
suspicious than it has: certainly the elements of this information have been 
around for more than a decade (Labov 1963). While I would not go so far as 
to accuse historical generativists, as Bluhme in another connection has the 
synchronic ones, of a ‘heillose Verwechslung von Laut und Buchstabe’ (1975: 
44), the problem is not unknown. The danger is constant for those whose 
main preoccupation is with written records. 

Let us make the tentative conclusions reached so far a bit more specific. 
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This English data, plus the material in Labov, Trudgill, etc., suggests that 
vowel changes in particular can be constrained in a particular way for recon- 
structive purposes: at least in terms of maximal distances for single changes. I 
will make some concrete proposals shortly. But let us remember that histori- 
cally what we can recover is much less finely specifiable that what we can get 
synchronically. Modern dialect evidence shows areal differentiations main- 
tained consistently at vocalic distances as small as ‘one quarter of a Cardinal 
Vowel’: e.g. one area will have consistent [e] against another’s [e]. So dis- 
tances this small are perceptible and potentially significant (in a way that say 
a rise of .005 Hz in F; would not be); and therefore the units of change can 
be at least this small. 

But let us propose an alphabet coarse enough to be historically useful, and 
try to frame a set of constraints on vowel change in its terms. (Remember 
that a ‘constraint on change’ is really a constraint on reconstruction.) If we 
keep in mind the typological conditions I suggested earlier (§ 3), then there is 
no ‘universal’ grid we can use. Rather we must cut our cloth according to our 
language (to some extent): at least with respect to what categories we admit. 

To take an example: present-day English dialects allow, as far as I know, 
for the construction of vocalic nuclei (simple of complex) out of a limited in- 
ventory, which contains the following basic distinctive types: ^? 


03) i y | ljal ! u 
i | i T 
| 


y 
e 9 bE wy. 2 | @ 1x0 


€ qo 


| 
| 


The grid (13) defines a trajectory-space for vowel change in English. On 
the basis of structural properties of attested systems, and what is known 
about historically ‘completed’ change and change in progress, we allow it to 
define the maxima for permitted changes. In other words, a set of operations 
defined on (13), plus a set of other constraints I will suggest, give us a set of 
well-formed vowel changes for English. 

First: adhering to the typological appropriateness principle, no segments 
which might occur in the blank cells are allowed to appear in the course of a 
change (e.g. [u] or [e] ). So although the provisional constraints to be given 
below will operate on a principle of preferred (rectilinear or diagonal) ad- 
jacency, violations of adjacency are allowed just in case the adjacent cell is 
unfilled. Thus [u] > [2], [o] > [a] are allowed, because only blank cells 
intervene. (I suspect that in general the phonological histories of languages 
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consist largely of moves about partly blank grids like (13), and that creation 
of new cells is rare: there are not too many episodes in Indo-European like 
the i-umlaut or the development of implosives in Sindhi. Cf. Hoenigswald in 
this volume.) 

The interpretive conventions for (13) are: 


(14) i. A well-formed vowel change is ceteris paribus no larger than a 
move from one cell to an adjacent one (vertically, horizontally, dia- 
gonally).** 

ii. A change may cross a blank cell to the nearest nonempty one. 


This gives us — overall — the permitted maximal units of change (here in 
historical perspective, but probably synchronically as well). Minimal move- 
ments may or may not be constrained in principle: but the alphabet here will 
simply not notice them. 

The hedging ceteris paribus in (14.i) has two main glosses, one formal and 
the other (at first sight anyhow) rather fishy. The more formal one is: 


(15) Ina cluster V;V, 


Mo, where i F j, V; > V; is well-formed. 
(e, we allow total assimilation of the rightmost member of a divocalic 
cluster to the leftmost. This seems to be the English pattern: anticipatory 
assimilations are normally less than total: cf. OE [eo] > [¢:] in the South- 
west and Southwest Midlands, [iu] (orthographic ie) > [y:] , etc. For details 
Lass & Anderson 1975: ch. 3, 8 8; ch. 4, 8 3.) 

The second gloss of ceteris paribus is: 


(16) Things are not equal if there is overwhelming evidence that a viola- 
tion of (14) actually occurred. 


This needs discussion. The purpose is to take care of notable violations like 
the [au] ^ [ai] change mentioned above. But before we invoke something so 
‘weak’, could we get rid of this unpleasant change in some way that might 
avoid ad hoc strategies like (16)? This massive shift might be an exception 
and just that (a possibility I will discuss below); or it may simply be that the 
intermediate stages between [u] and [i| are missing. This is doubtful, how- 
ever: (a) because the wealth of material and its fine-grainedness elsewhere 
makes it unlikely that so much should be missing; and (b) because the inter- 
mediate output types that (13—14) would produce are not acceptable. That is, 
a sequence like [au] > [ai] > [ai] can be rejected on typological grounds 
([a+] is not a well-formed English diphthong, as far as I know). Another series 
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in accord with (13) would be [au] > [au] > [ay] > [ai] ; this is less peculiar 
in general English terms, since we get [au] , [ay] types in the Southwest and 
Southwest Midlands: but it is areally odd. English, yes, but not northern 
enough. It looks as if the general constraint won't work here. 

The obvious conclusion is that imposition of my restrictions is misguided: 
the [au] > [ai] change is a counterexample. But this would be to misunder- 
stand both my proposal and the role of counter-examples. Actually, (16) is 
not as brazen a piece of face-saving as it looks. 

First, I am not proposing a ‘universal’ theory, or even a totally ‘predictive’ 
(or postdictive) one. As far as I can see (and cf. $ 7 below and Scriven 1959), 
total (‘nomological’) prediction in history of any kind is possible only on a 
scale so broad as to make the results trivial. I am proposing a set of essentially 
methodological constraints, keyed to a theory of the role of method as an 
‘information source’ or 'truth-defining algorithm’ in historical investigation 
(more on this below). The principle is clear: if you don't have hard evidence 
to the contrary, the best-attested change type is what happened. Invoking 
unusual or poorly-attested changes without specific compelling evidence 
violates elementary canons of simplicity and plausibility. But a theory of the 
‘natural’ doesn't preclude the ‘unnatural’ (cf. Lass 1972) — even (within 
bounds) the wildly unnatural: it just makes it harder to justify. I am not 
saying that nothing surprises me: only that I need more conviction the greater 
the surprise. 

Further, a counterexample no more 'refutes' an otherwise serviceable 
theory than an exceptional lexical item ‘refutes’ an otherwise valid phono- 
logical or morpheme-structure rule. Thus physicists from Newton to Einstein 
lived with a theory in which the perihelion of Mercury was an ‘anomaly’: but 
they didn't scrap the Newtonian framework because of this, they simply 
worried and waited around for someone to get rid of it. We must weigh up 
the consequences carefully before we allow anomalies or counterexamples to 
get too upsetting. At its best, a collection of anomalies can be a heuristic 
leading to a better theory or new rules of procedure (cf. Verner); at its worst, 
it can produce a healthy uneasiness, without calling for wholesale revision. 
(All theories, like all grammars, leak.) Constraints of the type I am proposing 
simply maximize the probable changes, and make it harder to justify the 
improbable ones. 

Let us now add to our armory the ‘etymological condition’ on well-formed 
outputs (8 3,1): any stage in change-sequence must be attested as a current 
reflex of the same etymological category. (We could even strengthen this, 
and add ‘in the same typological/regional dialect area’.) Let us see how this 
would affect one of the problematical areas in the development of ME /u:/, 
i.e. the sequence leading to [e:] . According to the remarks in note 40 
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above, I will take the two poles of this development as [uu], [ee]. 
The first part can be represented in terms of (13—14) as: 


(17) uu ou > Au >u 
From here, there are two obvious shorter paths, shown as (18.i, ii): 


(18) i. eu eu > eu > ee 
ii. əu > au > eu > ee 


There. are also two possible longer paths: 


(19) i. su au > eu eo ee 
ii. u > au > cu > €9 > ea > ee 


(cf. (12) above: I am still equating [c] with [u].) 

Of these four choices, one is immediately ruled out by the etymological 
constraints: (18.i). There is no attestation in the corpus (or anywhere else, as 
far as I know) of [eu] as a reflex of this category. The etymological condition 
thus says that (a) we may not reconstruct an unattested intermediate stage; 
and (b) that this is a rational restriction; because if we follow other paths, we 
in fact get the whole set of attested reflexes as part of our sequence — pro- 
vided we also follow (13) and its conventions. 

If we want to decide among the remaining alternatives, we can couple the 
desire to get the whole set of reflexes (or as much as possible) with the em- 
pirically-based constraint that lies at the heart of the whole exercise. If when 
we look at typical chartings of change in progress, the stages by which vowels 
move are certainly no bigger than (13—14) suggest; and if we rely on statistical 
probability as a guide to reconstruction, then the 'simplest' account of a 
change (i.e. the one requiring least auxiliary justification) is the one where the 
steps are smallest. Since the evidence tells us that this is to be expected, even 
relatively well attested changes like [eu] > [ee] are less preferable than 
smaller ones. 

Therefore the simplest evolution leading to [e:] is (19.ii), which is also the 
longest. But given the comparative picture, the history, and what we can learn 
from progress-studies, this is the most likely. 

So a combination of the trajectory-space (13), the constraints (14), and 
the etymological condition virtually dictates a solution. And the notion of 
'simplicity' that comes out here (like the same notion elsewhere in linguistic 
theory) is far from obvious: the longest derivation, moving by the smallest 
steps, is theoretically ‘cheaper’ than any of the shorter ones.” 
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7. Epilogue: Methodology as a source of truth 


I have been trying to clarify some of the ways in which evidence of one kind 
or another can serve, in combination with methodological principles, to con- 
strain the excessive power of reconstructive technique. And I have been 
arguing from a specific metaphysical position, which is that historical linguis- 
tics is necessarily and incurably ‘realist’ in a way that synchronic linguistics is 
not. At least this is the case with reconstruction, if not (necessarily) with non- 
reconstructive explanation. Or perhaps better, since all historical explanation 
is ‘reconstructive’ of something, the realist imperative applies to the recon- 
struction of entities and their changes, if not to that of ‘causes’ and the like. 

This is because the reconstruction of entities is rather superficial: as I have 
emphasized throughout, we necessarily reconstruct something pretty close to 
(very crude and idealized) phonetic output. This is both because the data that 
reconstruction works on represents this level, and because nothing else is re- 
constructible with even the minimal ‘certainty’ we have about this material. If 
we adopt a ‘uniformitarian’ view of language history (more on this below), 
then what we can reconstruct is further limited by our empirical knowledge 
of things that occur in present-day languages. 

This is where the main difference from synchronic linguistics comes in: in 
the current climate, anyhow, synchronic descriptions are always trying to 
transcend the ‘merely empirical’. Our attention is turned toward the ‘under- 
lying’, away from jhe surface. Therefore we are not constrained by public 
empirical knowledge in the same way as we are (or should be) in reconstruc- 
tion. What we are after in history is minimally precisely the same as our 
superficial empirical knowledge of present-day languages: not our deeper 
theoretical knowledge (though some historical inquiries may lead to this as 
well). It may in fact be a category mistake to allow empirically-based notions 
like ‘phonetic naturalness’, for instance, to dictate the shape of what are 
supposed to be ‘mental’ derivations: sound change must be constrained by 
observation, but subsurface derivational processes exist by definition in a 
different universe. To attempt to constrain them by surface empirical knowl- 
edge, much of it about very peripheral characteristics of the speech tract, 
may be merely to give descriptions a false and inappropriate aura of ‘empiri- 
cal justification’. But having raised this contentious matter to frame the 
discussion, I will drop it: for discussion cf. Linell (1974), Lass — Anderson 
(1975: ch. VI), and Lass (1977). 

Reconstruction is an attempt to bring into the present as an object of con- 
templation some past surface conditions. If this is so, then it raises an episte- 
mological problem: in what sense is ‘knowledge’ of previous language states 
gained through reconstruction to be trusted? What is the status of a form of 
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knowledge that is gained through minimal (often absent) observation pro- 
cedures, and maximal deployment of an armory of methodological dictates? 
For we tend to act (perhaps myself more than many others) as if such dic- 
tates are direct sources of knowledge. 

And so they are; or have to be, anyhow, if we are going to do any rational 
history at all. I shall give a short and inadequate account of why this is so, as 
a coda to the previous discussion: some day, as we say, I shall write a book 
about it. Basically, the informative power of methodological choices is a con- 
sequence of a uniformitarian philosophy; and without such a philosophy (or 
better, metaphysics) there is no history. 

The past as a coherent entity exists only because of some ‘constitutive’ act 
we perform on the data that we take to represent it: it is only through intel- 
lectual effort that history (even in its lowest form, which is chronicle, hope- 
fully vera narratio) comes into being. All the characteristics of sequence, 
coherence, etc., are due to theories interacting with objects that we take (on 
whatever grounds) to be ‘records’. Simply by virtue of the ‘directionality’ and 
‘irreversibility’ of time, the past can never be independently known; our re- 
constructions can’t be compared with the object itself they purport to 
reconstruct. Therefore we need principles of comparison, so that alternative 
accounts of a missing past can be evaluated; and the only way I can see to 
make such judgements is to base them on what we know, i.e., the present. 
(This is why in the 19th century the post-Lyell ‘uniformitarianism’ influenced 
Darwin and everybody else so strongly: ‘catastrophism’ and the like simply 
have no empirical content, but allow unrestrained ad-hoc hypotheses when- 
ever things get difficult.) Thus if we interpret theoretical ‘strength’ in the 
Popperian sense as the power to ‘forbid’ states of affairs in nature, uniformi- 
tarianism of a rather strong kind is automatically preferable to an uncon- 
strained theory. And not only this: uniformitarian principles can themselves 
be sources of ‘new’ information about the past. 

Let me give a brief example from evolutionary biology, which may clarify 
things. Consider the statement: ‘Smilodon, a “‘sabretooth tiger" of the Pleis- 
tocene, was a carnivore'. There are two kinds of assertions here: one is a 
matter of historical record (i.e. an identifiable cat-like animal that lived at a 
specifiable point in geological time). The second is not a matter of record at 
all: that it was carnivorous. Yet we are as certain of this as we are of the 
other, despite the absence of people who saw it eat, etc. How do we get such 
‘moral certainties’? Presumably, by a process like this: 


i. Smilodon had huge canine teeth, small incisors, no true molars, massive 
attachment points for the jaw muscles, and long sharp curved claws. 
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ii. Among present-day mammals, the set of predicates (i) is found only in 
obligatory carnivores. 

iii. The ‘laws of nature’ are constant over time. 

iv. Smilodon was an obligatory carnivore. Q.E.D. 


This is a characteristic kind of historical argument. In addition to the 
record (i), we employ a present-day predicate (ii), which is legitimized by the 
uniformitarian axiom (iii). This gives us (iv). 

Note the fruitfulness of this strategy: the argument from the ‘old’ historical 
record (i) gives us a ‘new’ record (iv). Witnesses of the past plus a uniformita- 
rian axiom give us new witnesses of the past. We could now go on to explore 
‘unobservables’ like Pleistocene ecology: we could figure out (again, on the 
basis of present-day mammals as close to smilodon as possible) what it prob- 
ably ate. This illustrates the important point that the techniques of historical 
argument can produce new ‘facts’ that produce still more. 

But we could raisé a question of validity: what gives us the right to invoke 
the uniformitarian principle? How does (ii) being true ‘make’ (iv) true? The 
answer is of course that it doesn’t: it’s not that because (ii) is true there is an 
empirical certainty that (iv) is: rather the basic shape of the argument is one 
we feel at home with, one which seems a guarantor of validity. For we have 
here in essence the familiar modus ponens: if p then q; p; therefore q (where 
p = dentition, etc., g = ‘is a carnivore’.) j 

Not all historical argument can be reduced to entailment relations (either 
like these or like modus tollens); in many cases (most?) the information is 
insufficient to allow ‘law-like’ statements. But at least some forms of histori- 
cal argument do have this pleasing shape; enough of them so that if we can 
build this general structure into the overall framework, we feel a certain 
confidence in the results. 

This is in its own way as ‘irrational’ as Humean induction: if (cf. Popper 
1968) it is not rational (though it may be useful) to believe that constant co- 
occurrences in the past will repeat themselves in the future, then why should 
we believe that the present is in some sense a 'repetition' of the past? But 
either we do this or we give up. 

The example I gave above was excessively neat and rather trivial: but the 
principle is not trivial. In one form or another it is the axiomatic foundation 
of all history. Basically it is: 


(20) Nothing (no event, sequence of events, conjunction of properties, 
‘general law") was ever the case only in the past. 


Le., the general principles that govern the world in the present hold for the 
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past as well. Without this control, nothing can stop us from reconstructing 
anything at all, and justifying it by ad hoc auxiliary hypotheses (‘smilodon 
was the only herbivore that ever had carnivore’s teeth’). The corollary of this 
is that historical inference can only take us back to the furthest-past point 
when the governing principles were the same as they are now: anything be- 
yond that is by definition not reconstructible, i.e., not part of history. 

But let us remember that this doesn’t mean that the past must have been 
identical to the present in detail: only the ‘immanent’ principles are the same; 
the contingent or ‘configurational’ ones (cf. Simpson 1964: ch. vii) change. 
History is an infinite sequence of unique, nonrepeatable events, each of which 
at some level is a token of one of a finite set of repeatable types. There is thus 
a necessary nonhistorical background to history, and it is this that makes the 
purely historical (spatiotemporally bound) available at all. 

There are very few absolute universals, of course. Most of what we deal 
with in history (and historical linguistics as a special case) is ‘trends’, ‘tenden- 
cies’, ‘naturalness’, and the like. But these come under the same methodo- 
logical heading, if in a weaker version. If the strong form of the uniformitarian 
axiom says that nothing impossible ever happened, the weaker form says: 


(21) The distribution of probabilities in cases where a choice is available 
from a set of alternatives has always been the same as it is now. 


(Cf. Lass — Anderson 1975: ch. V; Lass 1976: ch. 3). In cases of indeterminacy, 
the probable happened. Like the strong axiom, this is both a constraint on 
reconstruction, and a source of new information about the past. 

There are two kinds of historical knowledge: relatively direct, gained from 
the record by the application of theoretical principles, and indirect, derived 
from theory in conjunction with the present state of things, and a minimal or 
severely gapped record. If the principles of inference are valid (or at least if 
we believe them to be) then the second type of knowledge is just as useful as 
the first. And in fact an important part (perhaps a major part) of the 
*historical record' as linguists utilize it consists of second-order (purely theo- 
retical) inferential knowledge. 

Whether we like it or not, we can't reject it: the game cannot be played 
except within some such structure. If we reject the binding force of uniformi- 
tarian principles on the content of history, then we reject all interesting 
history. If we do not accept that a constraint can be a source of knowledge, 
then we reject historical knowledge. Historians must operate on a rather 
restricted notion of ‘truth’: something approaching a procedural definition. 
‘True knowledge’ of historical matters is what our methodological principles 
tell us is true. I do not think it has a much more ‘objective’ definition.” But 
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insofar as our methodological principles and the constraints and procedural 
dictates arising from them have some kind of empirical substance, and insofar 
as some of our reconstructive techniques are subject to testing, our know- 
ledge has some sort of claim to reliability. 


Notes 


1. A preliminary version of part of this paper was presented to the Scottish Philologi- 
cal Society in Edinburgh. I am grateful to the members for comments. I am also 
indebted to John Anderson and Jim Miller for reading a draft of the whole thing, 
and commenting. 

Many participants in this conference pointed out problems: Mary Taylor suggested 
that my strategy for identifying borrowings in § 5 is rather crude, which I agree is 
the case; and Bob Stockwell provided many comments on and criticisms of my 
account of the evolution of ME /u:/ and the conventions for interpreting the 
phonetic grid in § 6, which are probably well taken; but these things will have to be 
ironed out in future. I have nothing better at the moment. 

The usual disclaimer about errors being mine, though not very informative, is 
presented as part of the ritual. 

2. specify comparative trees, because not all genetic stemmata are ‘trees’ (in the 
graph-theoretical sense), and therefore some cannot be specified by (well-formed) 
Phrase-Structure rules. A simple case is any stemma that represents a merger, since 
this requires rules of the form AB > C. 

3. Onthecontent of */p/ see below. The methodology governing the choice of proto- 
segments in cases like this (recall that ‘*/p/’ is still only a symbol for the bracketing 
of an equivalence-class) is familiar: see any textbook account of comparative 
method. 

4. Bloomfield seems to have held a similar view: “The comparative method tells us ... 
nothing about the acoustic shape of reconstructed forms; it identifies the phonemes 
in reconstructed forms merely as recurrent units! (1933: 309). For a much more 
extreme version, in effect stigmatizing reconstruction of phonetic content as ‘un- 
scientific’ see Allen (1953). Allen gives a very full discussion of the literature on 
this matter (‘ontological’ vs. ‘algebraic’ theories). 

5. Cf. also Pike (1957: 2). Some writers however do make a hard-and-fast distinction 
between establishing correspondences and protoforms, and investing the latter with 
content. Thus Collinge (1970: 71): * ... “phonetic speculation” [here characteriza- 
tion of PIE ‘*H’: RL] applied to phoneme-sequences — and not merely the stating 
of such PIE sequences — is the business of comparative reconstruction when it 
relates its findings to constructs — when it shunts forward, in fact.' I gather that the 
‘findings’ are formulaic; the ‘constructs’ involve history in some sense (though not 
precisely mine, I think). For a more radically content-full view of protoforms, cf. 
Haas (1969: 44-45) and Ellis (1958). Ellis’ answer to Allen’s (1953) strictures on 
‘realist? comparative method (152—158) is particularly to the point; I take his de- 
fense of reconstructing phonetic content as definitive. 

6. For Katičić (1970: 99) it is ‘not correct to classify the comparative method as a 
diachronic procedure’. It is ‘descriptive and achronic’. For Allen (1953) this lack of 
historicity is a plus: it enables comparative method to be ‘descriptive’, and not 
make ontological commitments. He goes so far as to say that ‘historical’ linguistics 
in an ‘evolutionary’ sense is suspect, because it necessarily involves teleology, which 
he assumes without comment is to be avoided (cf. especially 104). Even if it were 
true that a genuinely historical linguistics had to be teleological (which it isn't), 
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there is no reason to bar teleology from linguistic theory, and a good deal of solid 
motivation for including it (Lass 1974, Anttila 1975). In any case, Allen's objec- 
tions are based on a positivist stance which I do not accept; it is not necessary in 
any case to apologize for not accepting a particular epistemology (epistemologies 
being above all metaphysical commitments). My own will perhaps becomes clearer 
later on. 

This ontological insistence may be a bit simple-minded. I have argued elsewhere 
(Lass 1976: ch. 1, Epilogue; Lass 1977) that purely nonontological descriptions can 
be insightful, i.e., ones with no truth-value claims attached to them or the objects in 
them (the ‘Harrisian’ mode). But this is possible only in synchronic linguistics, whose 
subject matter is pattern and (perceived) structure (cf. 8 7 below). 

Cf. the not dissimilar loss of PIE */p-/ in Goidelic Celtic (Lat. porcus, OE fearh, 
Olr. orc, etc.) The evidence from Grimm's Law would suggest /p/ > /f/ > © asa 
minimal path (though there is no Irish attestation of /f/). And changes like Lat. /f/ 
> OSpan. /h/ — (9 (cf. Menéndez Pidal 1918: 101-102; Lass, forthcoming a: ch. 6) 
suggest a further intermediate /h/ as likely. It so happens that some mutations in 
Old Irish, as well as scattered forms like Old Cornish hethen (= Lat. penna) confirm 
at least some /h/ « */p/ (Lewis & Pedersen 1961: 8 24.1). But if these were missing, 
wouldn't we still want to posit /h/? After all, this is a very sporadic case of acciden- 
tal survival, probably via aborted lexical diffusion. I suspect that in practice ‘realist’ 
historical linguists wouldn't worry about the absence of hethen, etc. 

Every change is in some sense a ‘substitution’ (cf. Hoenigswald 1960: ch. 1); but 
there is a difference between the two kinds, as we will see later (8 8 5—6). 
"Invention' either in the English sense or that of L. invenio: if these are in fact 
different. 

For some constraints see Harms (1973). On the general problem of 'false steps' and 
‘rescue rules’ see Zwicky (1974). 

For some remarks on this from a somewhat different point of view, see my critique 
of markedness theory (1972). 

This should probably be changed to specify that the segment be a regularly occur- 
ring phone: I don't include accidental variants like [5] for /b/ produced by English 
speakers talking during meals. But by the same token we cannot rule out ejectives 
in English, since they are quite regular for final /p t k/ in some dialects. But we 
could rule out distinctive ejectives in Germanic (and probably western Indo- 
European generally: but not eastern, since Armenian has them). Similarly we can 
probably rule out implosives except in Indic (Sindhi). 

I specify ‘phonemic’ since in many dialects of English, for instance, open vowels 
are pharyngealized. Velarization at a distinctive level might appear to be out as 
well: certainly the best known occurrences are in things like postvocalic ‘dark’ [+] 
in some forms of English, or the less well-known velarization of all coronals in 
many dialects including RP and most East Coast U.S. (I owe this observation to 
Betsy Uldall). But in fact Albanian and some dialects of Yiddish have contrasting 
velarized and palatalized laterals, so we have to allow this for Indo-European. 

For a preliminary discussion of the issues raised by this constraint, see Lass (1976: 
ch. 3). Some of the discussion here is partially based on this. 

In all fairness, the King I am attacking in what follows is historically a partial straw 
man (cf. King 1975). But the importance of the book, and the number of people 
who still adhere to ideas like this, makes the argument useful. 

Even in the change ‘/d/ > /t/" there is a certain latitude that must be a function of 
‘competence’. King assumes that if [+ voice] is the only ‘categorial’ distinction, 
variations in voicing must be ‘performance phenomena’. This is surely false: the 
degree of voice (even within English, say) is criterial for dialect distinctions (e.g. 
obstruents in Scots vs. RP). And even though [+ voice] can characterize phonemic 
oppositions adequately (maybe), if the speakers of a language habitually use a partic- 
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ular degree of voicing in voiced stops, then this must be a function of their ‘know- 
ledge of the language’, and therefore subject to change by the same mechanisms as 
any other part of it. 

King does admit later (117) that ‘rejecting the gradualness assumption does not 
force one to exclude a priori ... intermediate steps’, and that ‘in certain cases incre- 
ments may be more expected ... than great leaps’. But he fails to show that in any 
case of internal change of this kind we are forced to assume ‘leaps’: all he shows is 
that in certain cases we can't find e.g. strictly age-graded sequences from a segment 
to zero. But the kind of dialect-differentiation that typically occurs has precisely 
this sort of evidential value, as we will see. 

We do 'find' such rules in synchronic grammars, in the form of segment — zero 
alternations that can be expressed as deletion rules. But there is no particular evi- 
dence that such rules reflect the form of the sound changes they are relics of (if 
they are). Nor of course is there any evidence (other than the theory's insistence 
that certain alternations must be so described) that synchronic mutation-rules exist 
anywhere outside of grammatical descriptions. They are convenient, and even ‘in- 
sightful’: but a synchronic feature-chainging rule cannot be evidential for anything, 
since its existence is more strictly theory-dependent than (in general) the existence 
of a sound change qua historical event. In any gradual loss there does come a point 
when it becomes ‘abrupt’: but the likelihood of abruptness is inversely proportional 
to the ‘strength’ of the segment (in articulatory, not Foleyan terms: Lass 1971; 
Lass — Anderson 1975: ch. V). In a progressive lenition, loss is the final stage: the 
two ‘pre-final’ (i.e. most eminently loseable) segment types are vowels and [hh]. 

It seems rather rare for obstruents (probably also nasals and liquids) to be subject 
to immediate loss. 

I make the usual comparativist assumption that I made in § 2: the existence of a 
graded series (in a fairly obvious sense) between two segments in dialect material 
suggests that the ‘intermediate’ stages are frozen historical events (cf. § 6 below). 
King (on no particular evidence) refuses to accept this: he apparently takes the 
mere ability of a notation to write ‘segment — zero’ as a guiding principle in recon- 
struction (cf. his discussion of the loss of postvocalic /r/ in non-rhotic dialects of 
English, 110). 

Vowel loss as a direct change is plausible, and requires no special justification: cf. 
note 18. 

This analysis is not unchallenged, but there are no cogent arguments that I know of. 
But cf. Campbell (1959: 184, n.2). 

John Taylor in the discussion of my paper suggested that epentheses of this type 
may also be gradual: e.g. a sequence from syllabic /s/ to a voiceless vowel to a 
voiced one. Certainly the opposite is well attested, e.g. syllabic obstruents deriving 
from vowel deletion, as in RP allegro [ju:n.va:stı] ‘university’, etc. (Cf. also 
Hooper in this volume). The French loss of /s/ in école, étre, etc. plausibly involved 
a stage /h/ (cf. loss of /h/ < */s/ in Greek, /h/ < /f/ in Spanish, and the sequence 
/s/ ^ [h] ^ Q asa variable in Modern Spanish (on this last see Cedergren 1973: 14ff.) 
A final change type that King cites as ex definitione nongradual is change by alpha- 
switching rules: and it would be if it existed. These cannot be taken as ‘data’, but 
are probably notational artifacts (cf. Stockwell 1966). 

Many generative phonologists (inter alia) have adopted Procrustes as a culture hero. 
Cf. my discussion of reductivism as a form of theoretical imperialism (1976: ch. 7). 
There is nothing wrong with purely theoretical constraints: only their necessity 
decreases when the data furnishes a source in a fairly direct way. 

And this may be conceding a lot. Cf. Hockett's arguments against the generative 
notion ‘grammar’ (1970: ch. 3). 

Not that impressionistic (or acoustic) phonetics gives us a ‘theory-free observation 
language’ (which is an absurdity). But there are some low-level ‘public’ or ‘inter- 
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subjective’ criteria in phonetics, while there are only purely theory-internal (and 
totally nonobservational) ones in any non-surface phonology. E.g., two phoneti- 
cians with similar training but different theoretical preoccupations (say a doctri- 
naire transformationalist and a doctrinaire taxonomic surfacist) could agree that an 
alternation in some language was [a] ~ [a]. But they could not agree on properties 
of (pre-phonetic) rules or representations, because only the transformationalist, for 
whom these things have been relegated from theory to ‘background knowledge’ can 
possibly have any 'knowledge' of them. 

Despite the frequently ‘non-anomalous’ nature of speech errors (Fromkin 1971) 
there is no evidence I know of that they are implicated in change: probably because 
they are by definition ‘unsystematic’ in the sense not of lacking linguistic structure, 
but of not being repeated (I except the Rev. Dr. Spooner, who is atypical). Cf. also 
Householder (1971: 308). 

For the beginnings of a phonetically grounded theory of ‘intermediate stages’ see 
Lass — Anderson (1975: ch. V). For criticism of this theory, much of it well taken, 
cf. Dekeyser in this volume. 

Based on data from Aberdour Parish (Fife) speakers; but the patterns are common 
throughout Scots-speaking Scotland. For the history of OE /o:/ and the length dis- 
tributions see Lass (1974). 

The [y] - forms are Scots ‘versions’ of [u:] or [cu] typesin other dialects, ‘nativized’ 
borrowings. These Scots dialects typically lack high back rounded vowels except 
before /r/. Given the history we know, [y:] in do cannot be native: it must come 
from a dialect that had late ME /o:/ here, since the Scots dialects had IME /¢:/ 
which must give a mid front vowel (still [:] in some areas). 

I omit the few cases discussed where the input to a rule is a ‘remote’ representation 
of any kind, i.e. anything other than an observable phonetic form (e.g. Auslautver- 
hartung, 24). For a discussion of the synchronic implications of this work, see 
Linell (1974: ch. 7). In the data I have omitted boundary symbols, and adjusted 
the transcription to conform with IPA conventions. 

Though certainly exceptions to general changes have been claimed to be due to ‘low 
sentence stress’, ‘inherent unstressability', etc. Cf. Luick (1964: 8 268.2) on failure 
of an early Middie English lengthening rule in ‘Wörtern mit geringerem Ton, wie 
and ... under’. 

If this were a general principle, it would lead to an infinite regress of simplifications 
(cf. Linell 1974: ch. 7 on the limits of such processes). But there is no doubt that 
many changes of a simplifying type are general in allegro and appear only sporadi- 
cally in lento, which distorts the historical picture (Dressler 1975). 

Other examples: ‘native’ vs. ‘borrowed’ [¢:] for ME /o:/ in Durham (Orton 1933); 
[B] vs. [1] in Tyneside (Hepher 1954). In these and other cases the contact origins 
are transparent. 

At least where a lot of evidence is available. I have argued elsewhere (1976: ch. 3—4) 
for the importance of extensive comparative evidence from synchronic dialectology 
in establishing the overall shapes of major sound changes. 

For a map, see Wakelin (1972: 103). There are many more nuclear types than [u:] 
[ac] involved, as we will see, but the essential division is [u:] vs. everything else. 
For some discussion of ME /u:/ in the north, see Lass (1969; 1976: ch. 2). The 
scholarship on possible paths from [u:] to [ac] is critically discussed in Wolfe 
(1972), from a rather different point of view. 

Open-syllable environments give a less clear picture, as there is a tendency here to- 
ward secondary diphthongization and other changes. Thus many dialects that are ` 
really ‘[u:]-dialects’ will show [ou] etc. in cow. The same for other categories: 
Haitwhistle, Northumberland (SED 1.7) shows [u:] in about but [au:] in cow, 

Tel in white but [ac] in sky (ME /i:/), and [i:] in sheep but [ex] in see (ME /e:/). 
For the general irrelevance of areal links to ‘progress’ along the stages of a change 
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look at the distribution of palatalized and nonpalatalized reflexes of Gmc */sk/ 
before back vowels: [sk] in Danish and Swedish, [sx] in Dutch, [/] in German 
and English. If as seems likely this began with spirantization of /k/ and then pala- 
talization of the cluster and loss of /k/ (or ‘fusion’ in the sense of Sigurd 1975), 
each of the three reflexes has gone a different number of steps along the path. But 
the two [f] languages are separated by the North Sea, and one [sk] language 
(Danish) is contiguous to German. 

40. Le, ‘/u:/’? = /uu/ (Lass — Anderson 1975: ch. I, VI; Lass 1976: ch. 1, 3). It seems 
reasonable to take long vowels in general as divocalic identical clusters: certainly 
this pays off nicely for the history of English, as the material cited above argues. 
But even if there is a progression [u:] — [uu] (whatever that means), the series [u-] 
— [o-] ^ [A-] is obvious. (On the controversial view — held e.g. by Stockwell — 
that the shift began with a chain like [uu] — [iu] — [Au] see Wolfe 1972). 

41. It seems clear that the [9] , [oc] nuclei in Canadian and Northern U.S. house, 
white do not represent an innovation (the so-called ‘Canadian Raising’), but are 
older than the [ac] , [ae] types (cf. Gregg 1975, where the history of these nuclei 
is discussed: /u:/ is parallel to /i:/). There have been changes of the opposite type: 
e.g. from [ac] to [eo] to [oc] : but these are secondary developments in certain 
areas (e.g. Martha's Vineyard: Labov 1963). The directionality in the diagram seems 
nearly beyond dispute. 

42. The symbol [3] covers the difficult range [9—3] . I omit [æ], as I take it for diasys- 
temic purposes to be a ‘kind of [a] '. That is, no dialect I know of has an [a] : [de] 
contrast, though many of course have [e] "Tel I don't know why this is: many 
dialects show equally small contrasts among closer vowels, like [i] :[e] : [e] in some 
Scots (cf. Catford 1957). Perhaps there are perceptual reasons for small contrasts 
being clustered at the top. It is certainly not unusual for Scots dialects anyway to 
have very crowded systems (four contrasts) in the [i] -[e] range, and then nothing 
between there and [a]. 

43. Perhaps in (14.i) I should add ‘with the same roundness value’. I would not like [a] 
> [c] or [4] > (Y], whereas a spatially larger move like [u] —> [u] seems plau- - 
sible. But the evidence for [o] — [^] in the vowel shift is very strong. A shift [c] 
to [a] for ME /u/ (but, come) is not needed: the intermediate stages [o] , [5] are 
attested (e.g. in Western Yorkshire). 

44. This is not a historical argument for — or even an analogue of — the ‘free ride’ 
principle. The reason long derivations are preferred here has nothing to do with 
‘maximum rule utilization’ or any formal principle: it is a probability (= plausi- 
bility) judgement based on the evidence. 

45. This and some of what follows may sound like a plug for a ‘coherence theory’ of 
truth. Maybe it is. Certainly there is no doubt that even in the natural sciences the 
beauty of a framework has very strong effects on the acceptability of a theory (cf. 
Polanyi 1958). 
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JAMES D. McCAWLEY 


Notes on the history of accent in Japanese 


1. Accent in the modern standard language 


Standard Japanese is a particularly clear example of a pitch-accent system. 
Phrases differ from each other accentually only as regards the place where 
pitch falls; that is, leaving out the effects of intonational contours which may 
be superimposed on a sentence, the pitches on a phrase are predictable from 
its segmental composition plus information as to where (if anywhere) the 
pitch falls. For example, among phrases consisting of four short syllables 
(illustrated here by phrases consisting of a 3-syllable noun followed by a 
]-syllable case marker), there are only the following four distinct melodies’ : 


(1) makura ga ‘pillow’ (nominative case) 
kokoro ga ‘heart’ 
atama ga head’ 
sakana ga ‘fish’ 





These can be characterised as exhibiting (respectively) fall in pitch after the 
first syllable, after the second, after the third, and nowhere, and can be repre- 
sented as follows, using ' to mark the place where pitch falls: 


(2) ma kura ga 
koko'ro ga 
atama’ ga 
sakana ga 


The pitch on a phrase can be predicted from the accent mark as follows: 
everything is high before the accent mark and low after it, except that if the 
second syllable is high (i.e., if there is no accent on the first syllable) the first 
is low. 
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Consideration of long syllables necessitates some revision of this last rule. 
Japanese exhibits both short syllables (consisting of consonant plus short 
vowel, or of just short vowel) and long syllables (consisting of (C)VV or of 
(C)VC, where long vowels are represented as geminate). The distinction be- 
tween long syllable and short syllable is a distinction between syllables that 
‘count as two units’ and syllables that ‘count as one unit’ for certain purposes, 
as in the scansion of Japanese poetry, which typically involves lines alter- 
nately of 5 and 7 units, asin the 5-7-5 pattern of haiku. The units just referred 
to are called moras. The only reasonable definition of *mora' that I am aware 
of is: 'something of which a long syllable consists of two and a short syllable 
consists of one'. Since a long syllable consists of what would make up a short 
syllable, plus additional material, one can take the initial (C)V- of a long syl- 
lable to be its first mora and the remaining -V or -C to be its second mora. 
For example, gakkoo ‘school’ divides into the two syllables gak-koo and the 
four moras ga-k-ko-o. 

Among speakers of standard Japanese, there is variation as to whether an 
unaccented CVV or CVn first syllable is pronounced all on a high pitch or 
with its first mora low pitched. Pitch may fall after the first mora but not 
after the second mora of a long syllable. Thus, while the a-forms in (3) are 
real phrases, the b-forms are phonologically inadmissable: 


(3) a. se ikaga ‘floral arrangement? 
sense iga 'teacher 
si nnen ga ‘New Year’ 


b. *sei 'ka ga 
*sensei' ga 
*sin nen ga 


Each syllable thus affords only one possible place for the pitch to fall: at the 
end of its first mora. One may thus take the accent to be borne by the syl- 
lable: specifying the accent of a phrase amounts to specifying the syllable, if 
any, where (= after the first mora of which) pitch falls. The rule for predic- 
ting pitch from accent marks must thus be revised as follows: 


(4) i. Everything is high-pitched up to the first mora of the accented syl- 
lable and low-pitched thereafter, except that 
ii. The first mora is low-pitched if 
a. (for some speakers) the second mora is high-pitched. 
b. (for other speakers) the second mora is high-pitched and is in the 
following syllable. 
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Regardless of whether sakana ga is treated as unaccented or as having an 
accent on ga, (4) will assign the same pitches to it, namely LHHH. It is in fact 
essential that the rules work this way, since the distinction between under- 
lying accent on a final short syllable and underlying accentless is neutralized. 
Since the accents manifested in (1) are obviously contributed by the four 
nouns, the nouns require the underlying forms in (5a); when pronounced in 
isolation, they exhibit the pitches (5b) that are predicted by (4), and the 
accentual distinction between atama and sakana is neutralized: 


(5) a. /makura/ b. makura 


[koko'ro/ kokoro 
/atama’/ atama 
/sakana/ sakana 


The discussion in the last paragraph suggests that for any positive integer 
n, nouns of n syllables divide into n + 1 underlying accentual types: 1st syl- 
lable accent, 2nd syllable accent, .. . , n-th syllable accent, and unaccented. 
This is in fact the case. The following examples illustrate the possibilities for 
nouns of one through four syllables: 


(6) 1-syllable: ega ‘picture’ Je") 

ega ‘handle’ /e/ 

2-syllable: kaki ga ‘oyster’ [ka'ki/ 
kaki ga ‘fence’ /kaki'/ 
kaki ga ‘persimmon’ /kaki/ 

3-syllable: (see (1) and (5)) 

4-syllable: kamakiri ga ‘praying mantis’ /ka'makiri/ 
kudamono ga ‘fruit’ /kuda'mono/ 
kagiribi ga ‘campfire’ /kagari'bi/ 
kamisori ga ‘razor’ [kamisori'/ 
kamaboko ga ‘fish pudding’ /kamaboko/ 








Case-markers and other postpositions also have underlying accents, e.g. 
[kara'/ ‘from’, /ma'de/ ‘to’, and /Sika/ ‘only’, though these accents are manifes- 
ted only when the preceding noun is unaccented: 


(7) ‘from...’ "«O vv. ‘only...’ 


‘the pillow’ — ma'kura kara — ma'kura made ` ma 'kura sika 
‘the heart’ koko'ro kara koko'ro made koko'ro sika 
‘the head’ atama ' kara atama' made atama' sika 
‘the fish’ sakana kara sakana mg de sakana' sika 
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‘From the fish’ must be treated as final-accented rather than unaccented (and 
‘from’ thus represented as /kara'/ rather than /kara/) since a fall in pitch 
appears when the topic marker wa is added: 


(8) sakana kara wa 


There are in fact no unambiguously unaccented postpositions in standard 
Japanese: those which could be analyzed as unaccented (wa ‘topic’, ga ‘nomi- 
native’, and mo ‘even, also’) could equally well be analysed as final-accented, 
since they occur only phrase-finally and thus do not contrast with unambigu- 
ously final-accented postpositions such as the dative marker ni. The data in 
(7) call for a rule that deletes all but the first of the underlying accents in a 
phrase. 

See McCawley (1968, forthcoming) for details of accent in verbs and ad- 
jectives. Verbs and adjectives differ from nouns and postpositions in that only 
a two-way underlying distinction of ‘accented’ vs. ‘unaccented’ is maintained, 
with the place of accent in accented verbs and adjectives predictable. 


2. Accent in Japanese dialects 


The general outlines of the accentual system of standard Japanese also apply 
to the accentual systems of the dialects of Hokkaido, Eastern Honshü (except 
for a large area running from Chiba prefecture to Miyagi prefecture, in which 
all accentual distinctions have been lost), Western Honshü, the western tip of 
Shikoku, and eastern Kyūshū. In all of these dialects, only the place of fall in 
pitch is distinctive? , and the place where pitch falls more often than not 
agrees with the standard language (but see § 3 for some systematic differ- 
ences in place of fall in pitch), though the various dialects differ quite a bit 

as regards how the pitch on the various moras is related to the place where 
pitch falls, a point that will be taken up in § 4. 

In two large areas, however, significantly different accentual systems are 
found: the area (traditionally called *Kansai) encompassing central Honshü 
and most of Shikoku, and the area encompassing western Kyüshü, the Amami 
Islands, and the Ryükyü islands (see map on facing page). 


2.1 Kansai dialects 

In the dialects of the Kansai area (including Kyoto, Osaka, Wakayama, and 
most of Shikoku), not only the location of fall in pitch (if any) is distinctive 
but also the pitch level (high or low) on which the phrase starts. In the dialect 
of Befu, Hyogo prefecture (data from Hirayama 1960), one of the more 
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Accent in the Japanese dialects 






Hokkaidoo 


Noto 
peninsula 


Accentual types 
Kyoto 

Western Kyushü 
| Tokyo 
Accentless 





Amami Islands 


Ryükyü Islands 


conservative Kansai districts as regards accent, the following accentual types 
occur in 1-, 2-, and 3-syllable nouns: 


(9) Ka, ka ga ‘fly? kaki, kaki ga ‘persimmon’ sakana, sakana ga ‘fish’ 
ha, ha ga Jea? hasi, hasi ga ‘bridge’ azuki, azuki ga ‘red bean’ 
td, ta ga ‘field’ hasi, hasi ga ‘chopsticks’ awabi, awabi ga ‘abalone’ 
mado, mado ga ‘window’ usagi, usagi ga ‘rabbit’ 
kabuto, kabuto ga ‘helmet’ 


In each case there are more distinct accentual types than could be distinguished 
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in terms of just location of fall in pitch. Since there are pairs of words that do 
not differ as regards place of fall in pitch but do differ as regards whether the 
word starts on a high or on a low pitch (e.g. ‘persimmon’ vs ‘chopsticks’, ‘red 
bean’ vs. ‘helmet’), the distinction between low-initial and high-initial is an 
obvious choice for an additional characteristic to take as one of the distinc- 
tive differences among phrases in dialects of this type. 

It is reasonable to use the symbol for ‘fall in pitch’ also to stand for ‘low 
initial’ when written at the beginning of a phrase, since there in fact is a fall in 
pitch if something ending on a high occurs before the word in question, e.g. 


(10) ano usagi ‘that rabbit’ cf. ano awabi ‘that abalone’ 
ano kabuto ‘that helmet’ 


I will thus transcribe the nouns in (9) as 


(11) ka kaki sakana 
ha’ ha'si | azu'ki 
ta 'hasi — a'wabi 

'"mado' ‘usagi 
'kabu'to 


The relationship between accent marks and pitches in this dialect is given by 
the following rule: 


(12) i. Aftera ', all moras are low-pitched up to either a mora marked 
with a ' or, if the ' preceded the phrase, the last mora of the phrase, 
ii. All other moras (i.e. a mora marked with a ', or the last mora of a 
phrase that is preceded by a ' and contains no other ', and any moras 
not preceded by a ') are high pitched. 


The identification of low-initial and fall in pitch in Kansai dialects is sup- 
ported by some facts about accent in adjectives in Kyoto dialect. In Kyoto, 
the distinction between what in standard Japanese are accented and unaccen- 
ted adjectives has been lost? . In the present tense, monosyllabic adjectives are 
low-initial and longer adjectives are high-initial: 


(13) 'ee good’ (<'yoti) 
a kai ‘red’ 


suru'doi ‘sharp’ 


The identification of low-initial with fall in pitch makes it possible to state a 
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single generalization covering both the monosyllabic case and the polysyllabic 
case: accent goes one mora before the present tense ending /-i/. There is also 
an alternation between low-initial and high-initial in monosyllabic and disyl- 
labic adjectives: 


(14) Present Adverbial 


‘ee yo'o (= yo t'u<'yot+'u) 
a kai ako'o (7 'aka * 'u) 
(cf. kana sii, Kong syuu 'sad") 


Evidently, one of the two accents in ‘ako’o is contributed by the adjective 
stem and one by the ending. Facts about compounds provide evidence that 
the low-initial allomorph of disyllabic adjectives is more basic than the high- 
initial allomorph. In Kansai dialects, a compound starts high or low, depend- 
ing of whether its first member starts high or low? , and in Kyoto, almost all 
compounds beginning with a disyllabic adjective stem are low-initial: 


(15) ‘aka-hata ‘red flag’ 'taka-i'biki ‘loud snore’ 
aka-si'ngoo ‘red traffic light’ — 'taka-go'e ‘shrill voice’ 
aka-to nbo ‘red dragonfly’ 'taka-'hiku ‘high and low’ 


This means that the present tense of a disyllabic adjective exhibits attraction 
of accent from the stem (where it would be realized as low-initial) to the first- 
syllable of the stem (which is then realized as high-initial):° 


(16) ‘aka t+i->a’‘ka ti. 


Combinations of noun plus postposition are subject to the same rule of 
accent deletion as in the standard language, with the qualification that the 
preposed accent signifying low-initial causes no loss of the underlying accent 
of the postposition: 


(17) Noun ‘than...’ ‘even... *from .. .' 
‘cow’ usi usi ‘yori uside ‘mo usikara 
‘horse’ uma  u'mayori u mademo ` u' makara 
*toad" gama  'gama' yori gamademo 'gamakara 
‘monkey’ ‘saru’  ‘saru'yori ‘saru'demo 'saru'kara 


The presumable underlying forms for ‘than’ and ‘even’ are /'yori, de'mo/. 
Since kara in “from the cow’ does not have a fall on its final syllable, nor is 
it followed by a fall when the topic marker wa is added (i.e. usi kara wa is 
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pronounced on a level high pitch), kara requires an unaccented underlying 
form in Kansai dialects: /kara/. (18) illustrates the action of the accent dele- 
tion rule: 


(18) u'ma + 'yori 'saru' t de'mo 'hasi + de'mo usi + demo ‘saru'+ kara 
> uma + yori 'saru' + demo _ = & 


2.2 Western Kyüshü and the Ryükyü Islands 

In western Kyūshū and parts of the Amami and Ryūkyū Islands, not only 
verbs and adjectives but also nouns exhibit only a two-way accentual opposi- 
tion, regardless of length. The details as to which moras or syllables are pro- 
nounced high and which ones low varies considerably from one locality to 
another. The simplest variant of this type of accentual system is found in 
Kuma (Fujitsugun, Sage prefecture). Using the terms ‘falling’ and ‘level’ for 
the two accentual types, a phrase beginning with a falling morpheme has its 
first mora high-pitched and all subsequent moras low-pitched; a phrase begin- 
ning with a level morpheme is on a level low pitch: 


(19) a. Falling nouns b. Level nouns 
hi, hi ga ‘day’ hi, hi ga ‘fire’ 
hana, hana ga ‘nose’ hana, hana ga ‘flower’ 
kuruma, kuruma ga ‘vehicle’ abura, abura ga ‘oil’ 
kamaboko, kamaboko ga yomikata, yomikata ga 
‘fish pudding’ ‘pronunciation’ 


Other localities in Western Kyüshü have accentual systems that appear to have 
developed from this system via spread or shift of the high pitch to the right, 
as in the following illustrations of ‘falling’ nouns: 


(20) Higashi- 


Kawanobori (Saga) Nagasaki Kagoshima 

hi, hi ga hi, hi ga hi, hi ga 

hana, hana ga hana, hana ga hana, hana ga 

kuruma, kuruma ga kuruma, kuruma ga kuruma, kuruma ga 

kamaboko, kamaboko, kamaboko, 
kamaboko ga kamaboko ga kamaboko ga 


In Nagasaki, the high pitch has shifted to the second mora (syllable? ) of the 
phrase, provided that the phrase has at least three moras (syllables? ). In 
Kagoshima, the accent has shifted to the next-to-last syllable of the phrase. In 
Koshikijishima (Kagoshima pref.), it has shifted to the next-to-last mora: 
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(21) Kagoshima (syllable-counting) Koshikijima (mora-counting) 


meirei ‘order’ meirei 
hootai ‘bandage’ hootai 
kyuusyuu 'Kyüshü' kyuusyuu 


The references to ‘next-to-last syllable/mora' must be qualified in that cer- 
tain morphemes do not count as part of the phrase for the purpose of accent 
shift. For example, when the above falling nouns are combined with the 
copula da in Kagoshima, the result is: 


(22) hi da 
hana da 
kuruma da 
kamaboko da 


There thus is a surface distinction between phrases with high-pitched penulti- 
mate syllable and phrases with high-pitched ante-penultimate syllable. 

Except for a locality discussed in § 4, in western Kyüshü the only varia- 
tion in the pronunciation of phrases beginning with a level morpheme is 
whether the phrase is pronounced on a low-level pitch, or low with a high 
pitch on the final syllable or mora. The placement of this final high involves 
the same qualification about morphemes that *do not count'. Thus, in Kago- 
shima a phrase ending . .. LHL can be either a falling phrase whose final 
syllable ‘counts’ (e.g. hana ga ‘nose (Nom. )') or a level phrase whose final 
syllable ‘does not count’ (e.g. hana da ‘it’s a flower’). 

Most of the dialects of the Amami and Ryükyuü Islands also exhibit only a 
two-way accent contrast, with the same kind of variation from one locality to 
another as to the details of the contrast: in Miyako-Oura, the second mora of 
‘falling’ phrases is high, except when there are only two moras, in which case 
the first is high (cf. Nagasaki); In Miyako-Karimata, the penultimate mora 
of a falling phrase is high-pitched (cf. Koshikijima); in Miyako-Shimoji, the 
second mora of a falling phrase is high pitched even if there are only two 
moras.’ 


3. History 


The principal correspondences for 2-syllable nouns between Kansai Japanese 
and Tokyo Japanese (which for present purposes can be identified with the 
standard language) are illustrated by the four words 
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(23) Kansai Tokyo 


‘cow’ usi usi 
‘bridge’ ha'si hasi’ 
‘chopsticks’ "asi ha'si 
‘window’ ‘mado’ ma'do 


Since there is no segmental characteristic from which the difference between 
the ‘chopsticks’ type and the ‘window’ type is predictable, the parent accen- 
tual system must have had an accentual distinction between the two which 
was lost in the development of Tokyo Japanese. The data in (23) are in fact 
consistent with the hypothesis that the parent system is identical to the 
modern Kansai system and that the Tokyo system developed by a shift of 
accent one mora to the right. 

À consideration of additional dialects makes it necessary to set up an addi- 
tional accentual type in the parent language. The ‘bridge’ type divides into 
two distinct sets of reflexes on western Kyüshü, eastern Kyüshü (e.g. Oita), 
and in northern Honshü (e.g. Akita): 


(24) Kansai Tokyo Akita/Oita W. Ky. Reconstruction 
1. usi ‘cow’ OO OO OO F OO 
2. hasi ‘bridge’ OO OO' OO F OO 
3. hana ‘flower’ OO OO' 00' L 00 
4. hasi ‘chopsticks’ 00 O'O O'O L OO 
5. mado ‘window’ ‘OO’ O'O OO L OO 


In sets 1, 2, 4, and 5, Kansai high-initial corresponds to Western Kyüshü F 

(= ‘falling’) and Kansai low-initial corresponds to Western Kyūshū L (= 
‘level’). Set 3, which is not distinct from set 2 in Kansai and Tokyo, deviates 
from this correspondence by virtue of having L instead of F in Western 
Kyüshü. The obvious difference to posit between set 2 and set 3 in the recon- 
structed parent system is that of high-initial (set 2) vs. low-initial (set 3). The 
identification of Western Kyüshü falling and level with reconstructed high- 
initial and low-initial which are generally but not always so realized in Kansai 
is supported by a parallelism between the accent rules for compounds in the 
two areas. In Kyóto, as noted above, and indeed in the Kansai area in general, 
the high-initial or low-initial character of a compound is that of the first 
member of the compound. (However, any fall in pitch in the compound is 
determined by the second member of the compound). In Western Kyüshü, 
the first member of the compound provides the falling or level character of 
the entire compound, as illustrated by the following examples (quoted from 
Hirayama 1960): 
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(25) ha ‘leaf’ + sakura ‘cherry tree’ > hazakura ‘post-blossom foliage of 
cherry tree’ (F + F > F) 
isi ‘stone’ + kat ‘fence’ > isigat ‘stone fence’ (F + L> F) 
yama ‘mountain’ + sakura ‘cherry tree’ > yamazakura ‘wild cherry 
tree’ (L- F» L) 
iro ‘color’ + siro ‘white’  iroziro ‘fair-skinned person’ (L + L> L) 


Under the proposed reconstruction, these two rules are reflexes of the same 
rule of accent in proto-Japanese. 

Northern Honshü and eastern Kyüshü largely agree with Tokyo in accent 
but have unaccented rather than final accented reflexes for set 2. The agree- 
ment between northern Honshü and eastern Kyüshü in distinguishing set 2 
(about 20 nouns) from set 3 (about 40 nouns) is striking, since the two areas 
are separated by a 1000 km stretch of Honshü in which they are not distin- 
guished.* 

It is not obvious how to interpret the accentual formula reconstructed for 
set 3. How would a form like / 'ha'na/ be pronounced? A low-pitched syllable 
followed by a still lower one? A rising pitched syllable followed by a low? Or 
would perhaps the first make the first syllable low and the other one make 
subsequent syllables low, thus making the word level low? The last possi- 
bility seems the best bet, since it makes the reconstruction conform very well 
to the pitches recorded in the Ruijumyögishö, a thesaurus compiled in Kyoto 
about 1100 A.D.: 


(26) Reconstruction  Ruijumyogisho 
1 00 HH(H) 
2: 0'0 HL(H) 
3. OO LL(H) 
4 OO LH(H) 
5 OO) LH(L) 


(The parenthesized pitches are those of a following postposition.) If this re- 
construction is correct, then the following historical developments have 
occurred: 


i. (W. Kyüshü) Syllables past the first became L; thus, only the pitch on 
the first syllable remains distinctive. 

ii. (E. Kyüshü [Oita] and N. Honshü [Akita]) Accent is lost in high-initial 
words. 

iii. (All Japan)? ʻO ʻO > 0'O. 
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iv. (E. Honshü [incl. Tokyo, Akita] , W. Honshü [Hiroshima] , E. Kyüshü 
[Oita] ). Accent shifts one mora to the right. 


The rightward accent shifts in Eastern and Western Japan are evidently inde- 
pendent developments (iv). 

The correspondences for three-syllable nouns are much less neat than 
those for two-syllable nouns. In the following table, I have listed the seven 
distinct pitch forms recorded in the Ruijumyogisho, with the most common 
manifestations of those types in the modern dialects. In many cases, here 
indicated by parentheses, there are so few representatives of a particular type 
and their modern reflexes so diverse that it is rather arbitrary to pick a parti- 
cular modern reflex as the ‘regular correspondence’. Kansai dialects are 
represented here by Befu (Hyogo Pref.), which is more conservative than 
Kyoto or Osaka. 


(27) Ruijumyögishö Kansai Tokyo Akita Oita W.Kyüshü 
1. sakana ‘fish’ HHH(H) OOO 000 000 000 F 
2. tokage ‘lizard’ HHL(L) (‘00'0) (000) (000)(000) F 


3. awabi ‘abalone’ HLL(L) 000 (O'OO (00'0)(O00) F 
« 00'0)!? 


4. atama 'head' LLL(H) 000 OOO’ OOO' 000 L 

5. namida ‘tear’ LLH(L) ` O'OO0 (0'00 (000)(000) L 
« 0070) 

6.nezumi ‘mouse’ LHH(H) 000 000 000 OO L 

7. kabuto ‘helmet? LHL(L) ‘OOO 000 (00'0)(O'OO) L 


000 


The correspondences between western Kyushü and the Ruijumyögishö work 
out perfectly, but nothing else does. Moreover, while representations in terms 
of accent marks suggest themselves for the Ruijumyögishö pronunciations of 
types 1—3 and 6—7, there is no obvious assignment of accentual formulas to 
types 4 and 5. One of them would have to be represented as O OO and the 
other as OOO!, but which would be which? The similarity in pronunciation 
between type 4 and the two-syllable type 3 (both all-low, followed by a high 
postposition) suggests assigning the former formula to type 4. However, that 
assignment gives no clue as to why the Kansai and Tokyo reflexes of type 4 are 
what they are (e.g. if atama and hana were parallel, the Kansai reflex should be 
a tama, not ata'ma), though the reverse assignment is no better on this score. 
Hayata (1973) argues that proto-Japanese had more accentual distinctions 
than were recorded in the Ruijumyogisho. He points out that certain accentual 
types not found there could be hypothesized to exist in proto-Japanese to 
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account for some otherwise exceptional correspondences. Specifically, the 
Ruijumyogisho dialect, like most modern Kansai dialects, has no nouns of the 
accentual shapes OO’ or OOO’. Such accentual types, if subject to the right- 
ward accent shift (iv, above) would yield unaccented words in Tokyo and 
Hiroshima. Hayata proposes that these accentual types gave rise to the follow- 
ing correspondences: 


(28) Kansai Tokyo W. Ky.  Proto-Jap. 
‘person’ hi 'to hito F *00' 
‘lizard’ 'toka'ge'' | tokage F #000’ 

Cf. 
‘bridge’ ha'si hasi’ F *O'O 
‘red bean’ = azu 'ki azuki' F *00'0 


He proposes that Kansai Japanese underwent a retraction of final accent by 
one mora, except when there is not enough room for such a retraction to 
take place, as in na’ ‘name’ and ‘mado '*window'. 

There is an additional class of words to which Hayata’s proposal is appli- 
cable. The three-syllable nouns of class 7 divide evenly as regards whether 
they are unaccented or initial-accented in Tokyo: 


(29) Tokyo unaccented Tokyo accented 


itigo 'strawberry' ka'iko ‘silkworm’ 


usiro ‘rear’ 
kuzira ‘whale’ 
kusuri ‘medicine’ 
tarai ‘tub’ 


ka'buto ‘helmet’ 
ta'yori ‘news’ 
tu baki ‘camelia’ 
ya'mai ‘illness’ 


Suppose that the words in the first column were assigned a proto form 
'O00 and those in the second column a proto form 'OO'O. The hypothe- 
sized Kansai accent retraction would obliterate the difference between the 
two types in Kansai dialects. In both Tokyo and Hiroshima, type-6 nouns 
(with presumable proto form 'OOO) are unaccented. While it is not clear 
what steps are involved in getting from proto 'OOO to unaccented reflexes in 
Tokyo and Hiroshima, the same steps would presumably yield unaccented 
reflexes for the hypothetical ‘OOO’, since accent shift would obliterate the 
difference between ‘OOO and '0OO. 

Hayata’s proposal leads to a hypothetical proto-language in which there 
are six accentual possibilities for two-syllable nouns and nine for three- 


syllable nouns: 
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(30) 1. HH(H) 1. HHH(H) 
2a. HH(L) 2a. HHH(L) 
2b. HL(L) 2b. HHL(L) 
3. LL(H) 3. HLL(L) 
4. LH(H) 4. LLL(H) 
5. LH(L) 5. LLH(L) 

6. LHH(H) 
7a. LHH(L) 
7b. LHL(L) 


Hattori (1951) conjectures that there was yet an additional proto-Japanese 
accentual type, to account for the distinction between nouns of type 5 which 
are accented in Eastern and Western Honshü (nami do, > na 'mida in Tokyo) 
and those which are unaccented there (abura): 


5'. LLH(H) e.g abura ‘oil’ 


If these reconstructions are correct, however, then it is impossible to repre- 
sent accentual distinctions in proto Japanese in terms of just high- vs. low- 
initial plus place of fall in pitch: there are nine, perhaps ten distinct accentual 
types for three-syllable nouns in the reconstruction under consideration here, 
whereas there are only 8 (— 2 X 4) possible combinations of high vs. low ini- 
tial, plus accent on first, second, third, or no syllable. 

An alternative mode of representing accentual distinctions in proto 
Japanese is suggested by Okuda (1971), namely in terms of place of rise in 
pitch (written m and place of fall (written '), where both are in principle 
distinctive. Suppose, to modify Okuda's notation slightly, high-initial words 
are written with a preceding ‘rise’, so that every word will have a rise, and 
somewhere after the rise there may (but need not) be a fall. The above 
accentual types would then be represented as: 


(31) 1. loo 1. '000 
2a. IOO! 2a. ‘ooo! 

2b. !'Olo 2b. 'oo'o 

3. oo 3. l'o!oo 

4. OO 4. ooo! 

5. olo! 5. 00/0! 
(5'. 00'0) 

6. 0/00 

7a. 0'00' 


7b. 0'0'0 
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This would make complete use of the combinatory possibilities for ‘rise’ and 
‘fall’: if every word must have a rise and if a fall can only follow a rise, then 
there are six possibilities for two-syllable nouns and ten possibilities for three- 
syllable nouns. 


4. Speculations on mechanisms of change 


I know of no clear case of a language in which what is distinctive accentually 
is precisely the location of a rise and the location of a fall in pitch.'* How- 
ever, there is a common type of tone system, namely that in which every 
syllable has a contrastive high or low pitch, which could turn into the system 
of the reconstruction indicated in (31) via a ‘natural’ change, namely the 
assimilation of L’s that are sandwiched between H’s to the pitch of the H’s: 
HL, H > HH, H. Such an assimilation persists as a synchronic rule in certain 
Bantu languages (e.g. Ganda [see Stevick 1969] and Tonga [see McCawley 
1973] ), though the underlying forms in these languages exhibit the same sys- 
tem as in standard Japanese (in the case of Ganda) or Kyoto Japanese (in the 
case of Tonga), and their surface forms involve more distinctions than could 
be expressed just in terms of the place of a rise and of a fall, as a result of 
additional phonological rules. I thus conjecture that the proto-Japanese accen- 
tual system that I have reconstructed arose from a true tonal system with 
distinctive high or low pitch on each syllable, by means of some change which 
would eliminate HL; H sequences, such as an assimilation of the L up to H. 

This conjecture does not completely fit my proposed reconstruction, since 
the reconstruction involves a contrast betwen fall after the final syllable and 
no fall at all, both of which would presumably correspond to a high pitch on 
the final syllable (since if the final syllable were L, there would have to be a 
fall somewhere earlier in the word). However, this point may not prove a fatal 
objection to the conjecture, in view of the fact that the most detailed recon- 
struction of the vowel system of proto-Japanese of which I am aware, that of 
Unger (1975), derives many of the vowels of ancient Japanese from sequences 
of two vowels. Thus, many Japanese words will have evolved from antece- 
dents with a greater number of syllables. However, I have not yet determined 
whether the words that have final accent in the reconstructed accent system 
proposed here generally have an extra vowel (not necessarily an extra vowel 
in the final syllable, since monophthongization of a non-final vowel-sequence 
might be accompanied by rightward shift of pitch off of the lost vowel) 
according to Unger's reconstruction. 

The sketch given above of how the different dialects could have evolved 
from the proposed proto-Japanese accentual system involves at least three 
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independent shifts of accent to the right: (i) in the dialects of Eastern and 
northern Honshü, (ii) in the dialects of western Honshü and Eastern Kyūshū, 
and (iii) in some of the dialects of western Kyüshü, with (iii) encompassing at 
least two independent shifts if, as I conjecture, the dialects of the Kagoshima 
area (high pitch on the penultimate syllable/mora in ‘falling’ phrases) evolved 
through an intermediate stage like that of modern Nagasaki, in which high 
pitch had shifted from the first mora to the second if that was non-final. A 
second shift of accent in the area indicated by (ii) has been discussed by 
Smith (1968) and Okuda (1971), namely the dialect of IZumo (Shimane 
pref.). The data cited in Hirayama (1966b) suggest that a rightward shift of 
accent took place independently in most of Amami-Tokunoshima, where 
two-syllable nouns exhibit the same pitches as in Akita except that unaccented 
phrases (sets 1 and 2) have a low followed by highs rather than the level low 
of Akita. Thus, shift of accent to the right appears to be a relatively common 
phenomenon in the history of Japanese, and there is presumably something 
about Japanese accent which makes such a change ‘natural’. I will conclude 
this paper with some speculation on this point. 

There are at least two dialects in which an inversion of pitch has taken 
place. A comparison with Kagoshima forms makes clear that Makurazaki 


(Kagoshima prefecture) has undergone a pitch inversion’? : 


(32) a. Falling b. Level 
Kagoshima Makurazaki Kagoshima Makurazaki 
hi, hi ga ‘day’ hi, hi ga hi, hi ga ‘fire’ hi, hi ga 
hana, hana ga hana, hana ga hana, hana ga hana, hana ga 
‘nose’ ‘flower’ 
asobu ‘play’ asobu inoru ‘pray’ inoru 


The only Makurazaki forms which are not exact tonal inversions of the corre- 
sponding Kagoshima forms are the isolation forms of monosyllables. The 
falling pitch of Kagoshima ‘day’ and Makurazaki ‘fire’ is a compression onto a 
single syllable of the melody that is manifested when ga follows. 

In Narada (Yamanashi Prefecture), the pitch shapes are what one would 
get by replacing the high pitches of neighboring dialects by lows and lows by 
highs and in addition making low all moras that follow a rise in pitch, or to 
put it slightly differently, pitches in Narada are the opposite of what they are 
in the neighboring dialects, except that when a phrase ends in a sequence of 
low-pitched moras in the neighboring dialects, all but the first of those moras 
are also low in Narada; the accent system of the neighboring dialects is identi- 
cal to that of the standard language except for some details of the rules for 
compounds, and thus standard forms are given for comparison: 
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(33) standard Narada 
usagi ga usagi ga 
Kabuto ga kabuto ga 
kokoro ga kokoro ga 
atama ga atama ga 
Kansai ga Kansai ga 


Note that the change that Narada has undergone has had an effect rather simi- 
Jar to that of a shift of accent one mora to the right: where standard Japanese 
has a fall in pitch, Narada has a fall in pitch one mora further to the right; in 
addition, where the standard Japanese word begins on a low pitch, Narada 
exhibits a fall in pitch after the first mora. It is not appropriate to treat 
Narada morphemes as having an underlying ‘accent’ in the places where pitch 
falls, since (i) fall in pitch on the first mora is completely predictable, and (ii) 
morphemes corresponding to those which in the standard language have a 
final-mora accent contribute a fall in pitch on the first mora of the next mor- 
pheme, and thus, assuming that underlying accents have to be on actual syl- 
‘lables or moras of the underlying form, that fall in pitch must be represented 
on a mora earlier than the one where it is manifested: 


(34) standard Narada 
‘from the head’ atama kara atama kara 
‘from the fish’ sakana kara sakana kara 


However, it wouldn't take much of a change to turn the Narada accentual sys- 
tem into one that demands underlying forms with falls in pitch where they 
occur in surface phonology. For example, if the second of two falls in pitch 
in the same phrase were uniformly lost, then there would be no obstacle to 
analysing Narada morphemes as having accent one mora to the right of where 
it is in the standard language, except (note that the distinction between ‘from 
the head’ and ‘from the fish’ would have been wiped out) that morphemes 
that are unaccented or final-accented in the standard language would have a 
first-mora accent in Narada. 

Note that the actual Narada changes plus the hypothetical loss of a second 
fall in pitch would have the effect of a shift in accent if it were applied to 
Kansai forms: H 

(35) with Narada plus loss of new underlying 

Kochi// Kochi [] accent change second fall forms 


usi ga usiga usiga - [usi] 
ha'siga hasiga hasiga — [hasi '/ 
'hasi ga hasiga hasi ga — Jha al 


‘mado' ga mado ga mado ga mado ga [ma'do/ 
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What appears in the last column are, of course, the Tokyo underlying forms. 

I have no clear feeling as to whether pitch inversion is a natural change. I 
would maintain, though that it is vastly more plausible as a phonological 
change than are the ‘exchange rules’ that figure in Chomsky and Halle’s 
(1968) analysis of English. I maintain that perception of a pitch movement is 
more basic than perception of the direction of pitch movement (i.e., people 
will frequently misidentify the direction in which pitch has moved, but will 
hardly ever hear a pitch movement where there is none or hear a level pitch 
where there is a significant change in pitch). This claim is supported by such 
impressionistic observations as (1) that people more readily perceive that 
another language or dialect has rises or falls that their own dialect does not 
than that it has a preponderance of one type of pitch contour, e.g., they will 
notice that Norwegian has a ‘sing-song’ sound to it but not that Norwegian 
sentences all end with a rising pitch; and (2) that foreign learners of Mandarin 
Chinese more easily confuse the rising pitch and the falling pitch than any 
other pair of tones (or at least, that’s the confusion that J most often make). 
Furthermore, if only the place where some pitch phenomenon occurs is dis- 
tinctive, rather than each syllable or mora having a distinctive pitch, com- 
munication between speakers that had undergone a pitch inversion and 
speakers that had not would not be materially impaired: if the perceiver is 
not identifying individual pitches but merely identifying the place where 
something ‘happens’, he can adjust easily to speakers for whom something 
different happens in that place. In addition, Luba and some closely related 
Bantu languages appear to have undergone pitch inversion; see the references 
cited in Spaandonck (1967:26) for details. I thus tentatively conclude that 
pitch inversion can be expected to occur sporadicaily in a language in which 
pitch is used accentually, and that pitch inversion is not at an adaptive disad- 
vantage, i.e. it has at least a fighting chance of spreading. 

The Narada accent changes involved not merely pitch inversion, but also 
the realization as low pitches of what would otherwise have been the tail-end 
of a phrase-final sequence of high pitches. I conjecture that this exemplifies a 
more general tendency to avoid stretches on a level pitch, particularly on a 
level high pitch. In this connection, it is worthwhile looking at the non- 
distinctive pitches on moras preceding the accented mora in Japanese dialects. 
In dialects of the Tokyo type, in which the place of fall in pitch (if any) is all 
that is accentually distinctive in a phrase, there are three principal treatments 
of the moras before the accented mora: (i) they are all L (as in Aomori), (ii) 
the first is L and the rest are H (as in the standard language), and (iii) the first 
(if there is more than one) is H and the rest are L (as in Taro, Iwate prefec- 
ture, and in Nakamura, Kochi prefecture): 
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(36) standard Aomori Taro 


atama ga adama ga adama ga 


Note that in types (ii) and (iii), a sequence of pitches on the same level is 
avoided, in that the first and second moras are guaranteed to differ in pitch. 
Moreover, there is at least one locality in the Kansai area, namely Katsuura, 
Wakayama prefecture, which has undergone a change whereby the first mora 
of an initial sequence of two or more high-pitched moras has become low, 
and where thus the distinction between ‘high-initial’ and ‘low-initial’ is main- 
tained as a distinction as to whether at most the first mora is low-pitched or 
all moras before the accented or last mora are low-pitched: 





(37) Kyoto Katsuura 
usi ga usi ga 
hasi ga hasi ga 
hasi ga hasi ga 
mado ga mado ga 


The following developments from the Ruijumyogisho dialect to modern 
Kyoto are widely held by Japanese linguists to represent a change in which 
high pitch was imposed on all but the last of a sequence of initial lows: 


(38) atama ga > atama ga (> atama ga) 
namida ga > namida ga (> namida ga) 


If this apparent tendency to avoid sequences of highs at the beginning of a 
phrase extends also to sequences of highs at the end of a phrase, then accent 
shift can be interpreted as the end effect of three relatively natural changes: 
pitch inversion, then lowering of non-distinctive high pitches after a high 
pitch, then elimination of all but the first fall in pitch in a phrase. 


Notes 


1. The overline indicates high pitch: unmarked segments are low pitched. Rising and 
falling pitch will be indicated by ' and `. 

2. One possible exception to this statement, namely the dialect of Narada (Yamanashi 
prefecture), will be discussed in 8 4. 

3. The distinction is preserved in some Kansai dialects, for example, that of Kochi 


(southern Shikoku): 

Unaccented in standard language Accented in standard language 
atui ‘thick’ a'tui ‘hot’ 

oso'i ‘late’ na'gai ‘long’ 


kura'i ‘dark’ ku'roi ‘black’ 
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However, even in Kochi, the distinction is lost in longer adjectives. 

4. See McCawley (forthcoming) for ample illustration of this point. 

5. The deletion exhibited in the adverbial form of ‘good’ (‘yo + u 5yo'u) plays a 

role in a number of other forms, details of which are given in McCawley (forth- 

coming). Of course, some rule would have to eliminate the combination "OO. 

which is not permitted in modern Kansai dialects. In 8 3 I will argue that "OO 

occurred as a distinct accentual type in an ancestor of the Kansai dialects. 

The data given here are taken from Wada (1962) and Tojo (1961, vol. 4). 

The data cited here are from Hirayama (1966a, 1967). 

A distinction between sets 2 and 3 is also found in a portion of Shizuoka prefecture, 

in one locality in the Noto peninsula, and in much of Shikoku and some islands in 

the Inland Sea. See Tokugawa (1962) for details. 

9. Except for a couple of localities where sets 1, 2, and 3 remain mutually distinct: 
Togi (Noto peninsula) and Ibuki Island (Kagawa pref.). (iii) is a gross oversimplifi- 
cation. See Tokugawa (1962) for reasons why the coalescence of sets 2 and 3 was 
an independent development in several different regions. 

10. In most 'Tokyo-type' dialects (e.g. Numazu and Hiroshima, which otherwise agree 
closely with Tokyo in accent), these words have OO'O. In Tokyo, OO'O is com- 
paratively rare in 3-syllable nouns: aside from compound and derived nouns, only 
koko 'ro has that accentuation. Tokyo thus appears to have undergone a shift 
OO 'O > O'OO. The same change has occurred in Kyöto, though since Kyoto has 
not undergone the general rightward shift, it affects different nouns, namely types 
2 and 4. 

11. Though high-initial words in the Ruijumyogisho are generally high-initial in modern 
Hyogo and Kyoto, those type 2 nouns which are unaccented in Tokyo are mainly 
low-initial in Hyogo and Kyoto. 

12. I know of one language that may demand an analysis in terms of underlying forms 
in which both distinctive rises and distinctive falls occur, namely Maasai. However, 
my attempt to reanalyse the copious data on Maasai given in Tucker and Mpaayei 
1955 is as yet sufficiently tentative as to preclude my presenting it here. 

13. Data from Tojo 1961, vol. 4, 277—8. 

14. Ihave used Kochi rather than Kyoto, because in Kochi the ‘low-initial’ forms have 
only the first mora low. Kochi is in fact more conservative than Kyoto in this 
respect. 


PLUS 
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WITOLD MANCZAK 


Irregular sound change due to frequency 
in German 


The notion of irregular sound change due to frequency is not new’. It 
would be difficult for me to say who was the first to use this term, but in 
any case it was used as early as 1846 by Diez (1846:12), the founder of the 
comparative grammar of the Romance languages, who considered Fr. sire 

< Lat. senior as ‘durch häufigen Gebrauch verkürzt’. Some years later, the 
famous etymologist Pott (1852:315) stated that It. andare, Sp. andar, and 
Fr. aller derive from Lat. ambuläre ‘mit zwar ungewöhnlichen, aber durch 
Häufigkeit des Gebrauchs von diesem Worte gerechtfertigten Buchstaben- 
wechseln'. Other linguists followed them. There is, however, an essential 
difference between the opinions of my predecessors and mine on this 
subject. Until now, irregular sound change due to frequency has been con- 
sidered as something sporadic, affecting only the vocabulary, whereas, to my 
mind, irregular sound change due to frequency, which concerns also reduc- 
tions in morphemes, especially in inflectional ones (which are even more 
frequently used than words), is the third essential factor of linguistic evolution, 
in addition to regular sound change and analogical development: in any 

text of any language, more or less one third of the words show an irregular 
sound change due to frequency. 

In brief, the theory of irregular sound change due to frequency can be 
presented as follows. There is a synchronic law according to which the 
linguistic elements which are more often used are smaller than those which 
are less often used. There is a kind of balance between the size of linguistic 
elements and their frequency. Anyhow, the size of linguistic elements is not 
stable. As a result of regular sound change, the size of words may change con- 
siderably as the comparison of some Old and New High German words shows: 


OHG üf (2 phonemes) > NHG auf (3 phonemes) — increase of 50%; 
léra (4) > Lehre (4) — no change; 
hros (4) > Ross (3) — decrease of 25%; 
skoni (5) > schón (3) — decrease of 40%. 
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Since frequency of words is not stable either, it may happen that the 
balance between the size of a word, or of a morpheme, and its frequency is 
disturbed. If a word or a morpheme becomes too short in relation to its 
frequency, it is replaced by a longer one. But if a linguistic element (e a 
morpheme, word, or group of words) becomes too longin relation to its 
frequency, it must be shortened, and then there are two possibilities: either 
a mechanical shortening (Universität > Uni) or an irregular sound change due 
to frequency (OHG hériro > hérro, dü > du, MHG bist du > biste). 

If irregular sound change due to frequency is far advanced, it consists of 
the decay of one or more phonemes, e.g. *hiu tagu has been reduced to 
heute. However, if the development due to frequency has just started, it may 
only consist in a partial reduction of a phoneme, e.g. 

(a) the long vowel undergoes a reduction: OHG sun shows a short vocalism, 
although the vowel was long in Proto-Indo-European, cf. OI stinu-, Lith. sinus, 
OCS syns; 

(b) the degree of the vowel opening is subject to a reduction (a > e >i or 
a>o>u),e.g.,in OHG némames > némumés, the vowel a narrowed to u, in 
OHG stan > stén, to e; 

(c) the full vowel is changed into a reduced one: E shall may be pronounced 
with an [>]; 

(d) the nasal vowel is subject to denasalization: Pol. bedzie ‘will be’ may be 
pronounced with e instead of e; 

(e) the palatal consonant undergoes a depalatalization: the Russian reflex- 
ive pronoun -sja may be pronounced as [sa] ; 

(f) the voiced consonant loses its voicedness, e.g. Lat. vicem developed into 
Fr. fois instead of *vois. 

There are four criteria which allow us to recognize that irregular sound 
change due to frequency is involved: 

(1) If a frequency dictionary for a given language and for a given epoch 
exists, we may use it, since the majority of words showing an irregular change 
due to frequency (about 90%) belong to the thousand words most frequently 
used in the given language. 

(2) In addition to irregular sound change due to frequency, there are other 
irregular sound changes, namely assimilations, dissimilations, metatheses, and 
expressive and overcorrect forms. These irregular sound changes are charac- 
terized by the fact that they occur in different words in different languages, 
e.g. a dissimilation took place in Fibel < Bibel, a metathesis in Born < Bronn; 
however, in another Indo-European language, it would not be easy to find a 
word meaning ‘primer’ with a dissimilation or a word meaning ‘a well’ with a 
metathesis. In other words, there is no parallelism between the words showing 
irregular changes such as assimilations, dissimilations, etc., in different lang- 
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uages, whereas the irregular sound change due to frequency occurs in various 
languages more or less in parallel, which is explained by the fact that the 
most frequently used words are nearly the same in all languages. Here are some 
examples. 

Ger. Herr shows an irregular reduction. The same is true for E mister < 
master or sir (which derives from Fr. sire, also irregularly developed from 
Lat. senior), Fr. monsieur < monseigneur, or Sp.don, being used alongside 
the more regular dueno. Although the opinions on the etymology of Pol. 
pan or Czech pán are not unanimous, it is unquestionable that these words 
derive from a longer form, as is the case with R barin, which has developed 
from bojarin. 

The fact that a whole mosaic of Old High German forms anti, ande, enti, 
endi, indi, inti, inde, inte, int, in, unta, unte, unti, un correspond to NHG 
und shows explicitly that we face here an irregular sound change due to 
frequency. Similarly, in none of the Romance languages, Lat. et has developed 
normally, cf. Fr. et, It. e, or Sp. y. The conjunction a, attested in many 
Slavic languages, also shows a reduced form. 

OHG gangan is irregularly reduced to gan, gen, whence modern gehen. 
Similarly, reduced forms occur in other Germanic languages, cf. E go, Dutch 
gaan, Dan. ga, etc. Also, Lat. ambulare undergoes a reduction in the Romance 
languages, cf. Fr. aller, It. andare, Sp. andar, Prov. ana, etc. In the same way, 
Common Slavic *3sdlz (> Pol. szedł, R $el, etc.) exhibits an irregular reduction, 
namely the occurrence of s instead of e (alternating with o in *choditi). 

(3) If in a given language, a morpheme, word, or group of words occurs 
in a double form (regular and irregular), irregular sound change due to 
frequency is characterized by the fact that the irregular form is usually used 
more often than the regular one, e.g., the suffix -isk developed in German 
regularly into -isch and irregularly into -sch, and deut-sch is used more 
frequently than franzós-isch, italien-isch , or ungar-isch. This is similar in other 
West Germanic languages, cf. E Wel-sh,-Scot-ch, Fren-ch, Durch but Swed-ish, 
Dan-ish, or Dutch Vlaam-s, Fran-s but Macedon-isch ox Arab-isch. An iden- 
tical situation is found in the Scandinavian languages, cf. Sw. sven-sk, ty-sk 
but jon-isk, arab-isk , Dan. dan-sk, nor-sk but arab-isk, bulgar-isk, or Norw. 
nor-sk, ty-sk but polit-isk. It is interesting that the Germanic -isk also reached 
French, where, similarly, it had a double development: the irregular one in 
more frequently used forms of the type franc-ais, angl-ais and the regular 
one in less common forms of the type Franc-ois. 

The situation is similar if there are not double suffixes, but double words, 
e.g., the irregular hübsch, Herr are more often used than the regular höfisch, 
hehrer. The same observation concerns groups of words, e.g., the irregular 
zwar is more frequently used than the regular zu wahr. 
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(4) If the irregular sound change due to frequency occurs within a paradigm, 
it may be recognized by the fact that only the more commonly used forms 
are subject to it, whereas the forms used less frequently remain regular; e.g., 
the Old High German verb stantan, standan is reduced to stan, sten (> stehen). 
That this development is due to frequency is proved by the fact that the change 
concerns the more frequently used present tense and does not apply to the 
less frequently used preterite (stand). Besides, it should be pointed out that 
in Old High German texts collected in Braune's chrestomathy, the reduction 
takes place in the simple forms (stantan > stan, sten), whereas, in the majority 
of the compound forms such as gistantan , azstantan, intstantan, ufstantan, 
üfarstantan , umbistantan, widarstantan, it does not occur (except in far- 
stantan and arstantan). Obviously, the simple forms are generally used more 
often than the compounds. 

The same applies in the case of the Old High German verb gangan, which 
is reduced to gan, gen in the present tense, which explains today's difference 
between the irregular gehen and the regular ging. Claiming our attention also 
is the fact that among the compound forms of this verb mentioned in Braune, 
14 do not show any reduction (ar-, bi-, fer-, ful-, fram-, in-, int-, missi-, ubar-, 
üf-, untar-, üz-, ü3ar-, zigangan ). 

When we consider Ger. haben, it appears that the forms in the singular 
present indicative, which are more often used, are shortened (hast, hat), 
whereas the plural forms haben, habt are regular. As far as the relation of 
this verb to its compound forms is concerned, it is worth comparing the 
irregular E has, have, had to the regular behaves, behave, behaved. Anyway, 

a similar phenomenon occurred in Old High German: haben was shortened 
to han but the compound forms anthaben, bihabén did not exhibit any 
reduction. 

Towards the end of the fifties, I realized that irregular sound change due 
to frequency was the third essential factor of linguistic evolution and since 
then I have been concerned with this phenomenon both in the Romance and 
in the Slavic languages (Mańczak 1969, 1974, 1975). At the moment, I 
would like to concentrate upon this phenomenon in the Germanic languages, 
beginning with German. In German, as in other languages, irregular sound 
change due to frequency occurs in frequently used word-groups, words, 
and morphemes. This may be illustrated by the following examples. 

The frequent Old High German phrase sd eigi ih guot ‘so habe ich Gutes, 
so wahr es mir gut gehen möge’ was reduced to s'&g ih guot. If a group of 
words is very frequently used, it may merge into one word, e.g., sintemal 
« MHG sint dem male or OHG swér < so hwér, swelih «so hwelih. Heute, 
heint, heuer developed in a similar manner. The following table demonstrates 
that the frequency of occurrence plays an important role here: 
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zu dem Vater > zum Vater zu den Vátern 
zu der Mutter > zur Mutter zu den Müttern 


an dem Tisch > am Tisch an den Tischen 
von dem Tisch > vom Tisch von den Tischen 
in das Feld > ins Feld in die Felder 


As the above examples suggest, the merging of a preposition and an article 
into one word occurs only in the singular, which is more often used than 
the plural. 

As far as irregular sound change of words due to frequency is concerned, 
it has often been explained as being caused by the lack of stress. This seems 
false, since some words, which are subject to reductions, may in no terms be 
called unaccented, e.g. Morgen “guten Morgen’, whose pronunciation is some- 
times reduced. These changes are explained elsewhere in terms of a certain 
syntactic function, which is also not a valid explanation, since the words 
belonging to all parts of speech are reduced, which may be illustrated by the 
following examples. . 

(1) Nouns. The names of kinship are among the frequently used nouns 
and are sometimes reduced irregularly, e.g. Oheim > Ohm. The word for 
‘man’ is subject to an irregular shortening in different languages (cf. Sp. hombre 
without a diphthong as contrasted with OSp. huembre or Pol. człek < 
cztowiek). Therefore, the development of OHG mennisco > Mensch is not 
surprising; nor is the fact that Ger. Mann (like Gr. dnthropos or OCS člověk») 
has no clear etymology. 

(2) Articles. The indefinite (cf. dialectal ’n Vogel < ein Vogel) as well as 
the definite articles exhibit many reductions (e.g., the fact that nowadays 
der is pronounced both with a long and with a short vowel). It is to reveal a 
misunderstanding to assert that the simplification of a geminate in OHG 
dému (against Goth. bamma) occurred “in unbetonter Satzstellung’’, since, 
if we disregard Verner’s rule, the accentuation had no influence on the 
development of consonants in German. 

(3) Pronouns. Pronouns present many reduced forms, e g., ich, mich, dich, 
Sich, du, wir, ihm, kein, nichts. It should be emphasized that the average 
frequency of pronouns is very high. Besides, if there are double forms of the 
type of E mine/my, the reduced form is used more often than the regular one. 

(4) Adjectives. In the superlative degree of adjectives e is preserved after 
s, ss, and z, e.g. weiseste, süsseste, kürzeste. In contrast to these words, the 
reduced form is shown by the most frequently used adjectives grósste, beste, 
letzte. À similar relation occurs between the rarely used mannigfaltig, 
mannigfach, and manch. 

(5) Numerals. Many numerals show irregular reductions, e.g. OHG sibun 
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< *septm (an irregular disappearance of *f) or elf < OHG einlif (stressed on 
the second part of the compound, cf. E eleven). 

(6) Verbs. Among the several thousands of verbs which exist in German, 
only a few of them exhibit irregular reductions: first of all, the most frequently 
used verb sein (bin, bist, ist) and some other verbs which very often occur: 
haben (hast, hat, hatte), gehen, stehen, sollen (whereas the words Schuld, 
schuldig, which are used less frequently, exhibit a regular development of the 
initial sk), müssen (< OHG muozan but the less common words Musse, müssig 
have preserved a regular vocalism). Also it is a result of frequency that o is 
short in kommen, which, deriving from OHG quéman, belongs to the same 
ablaut series as nehmen < néman. In the past, some other verbs showed the 
change due to frequency, namely OHG läzen > län or some verbs denoting 
the act of speech: OHG quidis > quis, quidit > quit, MHG seite, geseit (cf. 
the irregular E says, said), or OHG spréhhan > spéhhan. As a parallel to the 
disappearance of r in OHG spéhhan or E speak, we may quote the irregular 
development of R govorit ‘speaks’, which, in dialects, is reduced to gryt > 
gyt. 

(7) Adverbs. In Old High German, the regular adverbs end in o, e.g. 
gérno (> gern). Against this background, the most frequent Old High German 
adverb wola, wéla, wel has an exceptional form, which has never. been 
explained. In my opinion, it is the question of an irregular sound change due 
to frequency, which, in a preliterary period, was responsible for an irregular 
shortening of * to *-o, and this normally developed into a In order to 
support this assertion, it is possible to cite the fact that Latin adverbs usually 
end in -€, and only the most frequently used benë and male show an irregular 
shortening of the final vowel. The development of OHG wéla > wel is simi- 
larly caused by frequency of occurrence, as is the development of bene in 
the Romance languages: in French, the regular bien appears beside the reduced 
ben, and in Italian, there exists only the irregular form, without a diphthong, 
bene. Other adverbs also exhibit an irregular change due to their frequency, 
e.g.da, nicht, nur. 

(8) Prepositions. Similarly to pronouns, prepositions constitute a class of 
words which are very often used. Therefore, it is not surprising that preposi- 
tions often show irregular reductions, e.g., OHG gegini has developed not only 
as gegen but also as gen. 

(9) Conjunctions. The same applies as far as conjunctions are concerned, e.g., 
weil derives ultimately from OHG dia wila so. 

(10) Interjections. Among interjections, reduced forms appear also, like 
herrje ox herrjemine. 

If we consider all these words showing reductions, we must state that the 
feature which links all of them is not a syntactic function, but only frequency. 
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Besides, irregular sound change due to frequency takes place in formative 
morphemes; e.g., the suffix -lich, which occurs in many adjectives, is subject 
to a reduction only in the two most frequently occurring derivatives of this 
type, namely welch and solch. However, irregular sound change due to fre- 
quency occurs in inflectional morphemes considerably more often. This is 
due to the fact that inflectional morphemes are more frequently used than 
derivative ones. Here are some examples. 

Opinions on the origin of the weak preterite in the Germanic languages 
are not unanimous: some consider it to be derived from the 2nd person 
aorist of the middle voice, others, from the verb corresponding to Ger. tat. 
In the light of the theory of irregular sound change due to frequency, the 
latter hypothesis should be considered the correct one. In Gothic, the 
conjugation of the preterite indicative and optative was the following: 


Indicative Optative 
Singular nasida nasidedjau 
nasides nasidedeis 
nasida nasidedi 
Plural nasidedum nasidedeima 
nasidedup nasidédeip 
nasidedun nasidedeina 
Dual nasidedu nasidedeiwa 
nasideduts nasidedeits 


The distribution of forms with and without reduplication is the following: 
(1) the less frequent optative displays reduplication in all its attested forms, 
whereas the more frequent indicative does not show it in all the attested 
forms; (2) within the indicative forms, the less frequent plural and dual 
exhibit reduplication, but the more common singular does not. Thus, every- 
thing suggests that, originally, the reduplication existed in the singular 
preterite indicative, and its disappearance is accounted for by an irregular 
sound change due to frequency, which first attacked the forms used most 
often and only then the forms used less commonly. This resulted in the 
state known from the Germanic languages attested later than Gothic, where 
there is no trace of any reduplication in the forms of the weak preterite. It 
is understood that the weak preterite exhibits other unclear points, but this 
often happens when irregular sound change due to frequency operates. If 
they had not known Latin, the comparativists would have maintained that 
the forms of the perfect Fr. chant-a, It. cant-ó, and Roum. cínt-á derive from 
three different forms with asterisks. However, it is known that all these forms 
derive from one form cant-àvit, and the variation chant-a, cant-ó, cint-ä is 
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explained by the fact that the reductions due to frequency may manifest 
themselves in different ways, cf. the Old High German counterparts of the 
modern und, quoted above. 

A different example. In Old High German, there exist simultaneously 
forms of the type némamés, némumés, and némém in the 1st pers. plur. 
pres. ind. The views on the relations between these forms are varied. In the 
light of the theory of irregular sound change due to frequency, the problem 
is solved in the following manner. The ending més (< *-mési), which 
resembles Vedic nasi and Avestic nahi, is the oldest one, whereas m 
(< *-mes) constitutes an ending reduced because of frequent use. This is 
not surprising, if we compare these facts to the state known from the Slavic 
languages, where, for example, there is an ending of the 1st pers. plur. -mo 
(<* mos) in Serbo-Croatian, -me (<*-mes) in Czech, and -mb in Old Church 
Slavic (as well as in Old Russian). The last ending shows a reduction in rela- 
tion to -mo, ne. Moreover, in German, the ending -m, which later is regu- 
larly changed into -n, is subject to a reduction, namely in Middle High German, 
there occur not only forms of the type némen wir, but also irregular ones of 
the type néme wir. Also, it is worth adding that the Gothic ending an exhibits 
still another reduction, namely the irregular disappearance of the final s, 
which is also known in some Romance languages, cf. OProv. cantam < 
cantamus. 

From an Indo-European point of view, némames and némumes have the 
ending -més but from the Old High German point of view, they have the 
ending -amés, -umes. Contrary to what von Kienle, for instance, writes in 
his grammar, it should be stated that, in these endings, not 4 but a is regular 
(a exactly corresponds to the vowel in Goth. nimam or Gr. qépouev), whereas 
u in -umes is to be explained by an irregular sound change due to frequency, 
which often consists in the reduction of the vowel opening. As a parallel, it is 
possible to quote an irregular reduction of a to o in Fr. chant-ons < cant-amus 
or the irregular reduction a > o > u which occurs in different Italian dialects, 
cf. Piedmontese kantuma «. cant-amus. 

Another example: in Middle High German in some dialects, the - of the 
infinitive disappears, e.g., nemen > néme. A similar change has taken place 
in English, where a difference exists between, e.g., fo give and the participle 
given. This change is also due to frequency, which is proved by the fact that 
infinitives without n (typical both of strong and of weak verbs) are more 
often used than participles with n (only typical of strong verbs). In the same 
Way, frequency accounts for the irregular simplification of a geminate in the 
Old High German gerunds of the type némanne ‘zu nehmen' > némane. 

Further example. In Gothic and in Old High German, the declension of 
the @-stem nouns was of the following shape: 
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Gothic Old High German 

Sing. Nom. WI giba + geba + 

Acc. *.am giba + geba + 

Gen. * ds gibös geba, gebu + 

Dat. * gi gibai geba, gebu + 
Plur. Nom. * as gibos gebä + 

Acc. * ans gibös geba + 

Gen. * öm gibo geböno 

Dat. * amis gibom gebom 


As is known, the Indo-European *Z and *6 result in *6 in Proto-Germanic. 
Therefore, the development of the forms not marked by crosses is regular. In 
historical grammars, this double development is accounted for by the exis- 
tence of the acute and the circumflex intonations in Proto-Indo-European. 
This explanation gives an impression of an ad hoc explanation for two 
reasons: (1) the distribution of regular and irregular endings in Gothic differs 
considerably from that of regular and irregular endings in Old High German; 
(2) everything indicates that the Balto-Slavic intonation arose independently 
of Greek; therefore there is no proof that any intonation existed in Proto- 
Indo-European. For these reasons, the irregular endings of the Gothic and 
OHG ä-stem nouns are to be accounted for on the basis of their frequency, 
Which is proved by the fact that, both in Gothic and in Old High German, 
the irregular development occurs in the more frequently used endings, since 
it is known that (1) the singular is used more often than the plural, (2) the 
nominative and the accusative are used more often than the dative and the 
genitive. Ás a parallel, we may cite the fact that, in the frequently used Latin 
nominative singular of the type zabul-a, the final vowel underwent an irregular 
shortening, whereas, in the less frequently used ablative singular tabulā, the 
old length was preserved. 

Still another example. It has been asserted that, in Old High German, in the 
final syllable, Proto-Germanic *a disappeared earlier than Proto-Germanic 
*i and *u, which means that e.g. OHG fag is as regular as OHG wini or sunu. 
In my opinion, this assertion should be doubted for two reasons: 

(1) The disappearance of final unstressed vowels occurs in various lang- 
uages, but I do not know a language where the final unstressed a (which is 
considerably wider than i, u) disappeared earlier than 7, u (whereas the 
disappearance of i, u prior to the disappearance of a is often found). 

(2) In Old High German, there are some words which are not o-stem 
nouns, and which end in a, e.g. ana (> an), aba (> ab), unta (> und), fona 
(> von). The majority of these words derive from words ending in *a or *o 
in Proto-Indo-European: ana < *ana, aba < *apo, unta «nta. Since it is 
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known that Proto-Indo-European *a and Zo merge into *a in Proto-Germanic, 
the question arises of how to reconcile the fact that the Proto-Indo-European 
Zo, *o were preserved in OHG ana, aba, or unta, and the fact that the ending 
*.0-s in the nominative singular of the o-stems disappeared in Old High 
German, which resulted in the nouns of the type fag. 

In my view, Old High German words of the type ana, aba, unta show a 
regular change of the final unstressed Proto-Germanic *a (« Proto-Indo- 
European Zo, Sol, whereas the disappearance of *-o-s in the nominative 
singular of the o-stem nouns is to be accounted for by an irregular sound 
change. To put it differently, the final vowel disappeared irregularly in the 
frequently used o-stem nouns (OHG tag), whereas it was regularly preserved 
in the less often used i- or u-stems (OHG wini, sunu). Such an interpretation 
of these phenomena in Old High German is supported by parallels drawn 
from outside the Germanic languages. In Old Church Slavic, the i- and u-stems 
show a regular development (gost- b, syn-b), but the masculine o-stem nouns 
show an irregular reduction (grad-5), whereas the less frequently used o-stem 
neuters exhibit a nearly regular development (t-o). A similar situation occurs 
in Lithuanian. Although no difference exists between the o-, i-, and u-stem 
nouns (vilk-as, ánt-is, tufg-us) in the literary language, there are dialects where 
the reduction takes place in the o-stems (vilk-s), whereas the development is 
regular in the i- and u-stems. An analogous case occurred in Old Prussian, 
where the more frequently used o-stem masculines exhibited both the full and 
the reduced endings (deiw-as and deiw-s), whereas the ending is always regular 
in the o-stem neuters (assar-an). 

Finally, I would like to emphasize two things: 

(1) The above remarks do not deal with all the problems of irregular 
sound change due to frequency in German. 

(2) If the theory of irregular sound change due to frequency is true, the 
historical grammar of the Germanic languages will have to be revised in many 
respects. 


Note 


1. I am indebted to Professor A. Szulc, who discussed these problems with me. 
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JERZY RUBACH 


Phonostylistics and sound change 


As has been recently emphasized by Labov (cf. esp. 1972) the notion of sound 
change need not be limited to describing diachronic analyses. It may also be 
applied synchronically and then we talk about sound changes in progress. 

A good synchronic source, if one looks for sound changes in progress, is 
an analysis of casual and/or rapid speech phenomena. It is especially interesting 
to look at the relationships which hold between obligatory rules and phonosty- 
listic (i.e. casual and/or rapid speech) rules. A careful inspection of these rela- 
tionships may, as we shall try to point out, provide grounds for the formation 
of hypotheses concerning sound changes which are likely to occur as future 
developments in the language. 

I have discussed in another paper the implications of phonostylistic rule 
overlap for changes in underlying representations (Rubach 1976). I shall here 
examine the opacity and transparency of some obligatory and phonostylistic 
processes in British English and Polish. Thus the paper will illustrate the 
principles originally formulated in Kiparsky (1971) and revised in Kiparsky 
(1973). In particular, we shall look at palatalizations in British English and 
later at two rules of stop deletion in Polish. The data come from the available 
literature both theoretical and practical (such as transcriptions in Le Maitre 
Phonétique) and from experiments and observations which I carried out 
for my dissertation (Rubach 1974). 

For British English! , the words in (a) below have obligatorily undergone 
palatalization while those in (b) have not: 


(a) intonation, partition, partial, artificial, partiality, musician ; 
(b) factual, sensual, Christian, associate, association, Asian, issue. 


All the instances quoted in (b) may undergo palatalization but not in careful, 
monitored style where they appear with sequences of a coronal obstruent 
plus a nonback glide or [i]. 
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Thus one of the major issues in the grammar of palatalizations for British 
English is the formulation of obligatory phonological rules in such a way 
that these would apply to the items in (a) but not to those in (b) which would 
be handled by phonostylistic rules. 

Notice that in the Chomsky — Halle (1968) account all the cases where /jV/ 
follows, the appropriate consonants undergo palatalization obligatorily. There- 
fore we have to look first at the rule which turns /i/ to /j/, i.e., Chomsky — 
Halle's rule 118b. For our purposes we can restrict the rule to the context 
of obstruent plus /i/ ignoring other cases (companion, rebellious etc.): 


(1) high + obstr 
E > {—syll] on — M | 
Row) — stress (N) 
*syll —voiced 


This is a slightly modified version of rule 118b: the following vowel has been 
restricted to [—stress] and the context of /di/ in nonnouns has been excluded. 
Chomsky and Halle suggest (1968:227) that the latter should be done by a 

[- Rule 1] feature. We have incorporated this restriction into the rule itself. 
Thus now rule (1) will not apply to: cardial, invidious (Chomsky — Halle), 
Canadian, cordial etc. However, (1) will handle division / divid+iVn/, invasion 
/inved+iVn/, persuation, decision, conclusion, explosion (cf. the evidence 
for an underlying stop in these words: divide, invade, persuade, decide, 
conclude, explode) etc. because they are nouns, i.e. they take the /+iVn/ 
ending. On the other hand, words like cordiality are excluded since the 
following vowel is stressed. By the same token we exclude negotiate, associate, 
negotiation, association. 

Rule (1) applies therefore to the following cases: 


(a) Egyptian /t+it+en/ (cf. Egypt), partial /t+i+el/ (cf. part), expedi- 
tious /t+it+os/ (cf. expedite), and also beneficial (cf. benefit), facial 
(cf. face), financial (cf. finance), officious (cf. office); 
(b) /+t+iVn/: production (cf. produce, |t] is an augment), description 
(cf. describe), absorption (cf. absorb); 
(c) /+iVn/: fusion (cf. fuse), confusion (cf. confuse), television (cf. 
televise), tension (cf. tense), confession (cf. confess), mission 
(cf. missive), intonation (cf. intonate), appreciation (cf. 
appreciate), nation (cf. native), definition (cf. definitive), 
constitution (cf. constitute), postulation (cf. postulate), 
delegation (cf. delegate), reaction (cf. react), permission (cf. 
permit), attention (cf. attentive). 
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There are, however, many words for which it is impossible to adduce any 
phonological evidence pointing to the fact that they have a coronal obstruent 
followed by a two-vowel ending, e.g., pension (*pense), mention. In other 
words, we do not have any phonological evidence that they undergo (1), 
they may just as well have an underlying final sequence of /$Vn/. If this is the 
case one may probably resort to some morphological considerations, such as 
finding parallels in the morphological productivity between the words for 
which we do have phonological evidence and those for which we do not. For 
example, reaction — reactionary is a parallel formation to pension — pensionary. 
To what extent such considerations are valid and legitimate is a matter of further 
investigation. Similarly, we can use paradigmatic evidence in the absence of 
phonological support; the forms caution, cautionary, cautious are sufficient 
to establish that their underlying representation meets the environment of (1). 

Recall that (1) is in part morphologically conditioned: it depends on the 
presence of a formative boundary before /i/. If this boundary is not present 
the rule does not apply: frontier, Pontius, otiose, brasier, Silesia, osier, Rhodesia, 
India, aphasia, physiological, etc. Sometimes there is a formative boundary but 
it follows and does not precede (as is required by (1)) the DI vowel: Silesitan, 
Polynesi-- an, Asitan, pitetous, plentetous, medi-al, associ--able? etc. 
Words such as Silesian are derived from the underlying /silesiV+zn/ where 
the final vowel of the noun (the surface [o] in Silesia) is deleted by a phono- 
logical rule before the suffix Ten! Although rule (1) seems to capture the 
basic regularity it still leaves a large number of cases which have to be treated 
as exceptions. Many words have to be marked [—Rule 1] in the lexicon, for 
example, Parisian (which does have “+” before /i/, cf. Paris), Venetian, 
Christian, courtier etc. 

Now many words undergo Spirantization — SPE Chomsky — Halle 
(1968:229), rule 120. Thus the /t/ of partial, partiality, investigation, 
provocation, Egyptian (but not in, e.g., Christian which has to be marked as 
an exception) is changed to /s/. In this form they are further inputs to 
Palatalization. 

Before we proceed to the Palatalization rule itself let us consider still 
another group of cases. Standard British is different from many other dialects 
of English in that it does not require palatalization in factual, issue, fluctuate 
etc. It might appear that we should simply exclude all words with /ü/ from 
palatalization. However, upon further inspection we discover that this is not 
entirely true. In future, creature, pressure the only possible pronunciation is 
that with [€] or [8]. It is clear (cf. Chomsky — Halle) that the /j/ glide in 
factual and also in future (cf. futurity) is not underlying but comes from an 
insertion rule. Thus if we want to prevent sensual, sexual from undergoing 
Palatalization we should order j-insertion after Palatalization. The situation 
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is very complicated. For future, etc., /j/ must be inserted before Palatalization 

so as to get the appropriate phonetic forms. Thus we have not one but two 

j-insertion rules: one applying before Palatalization and the other after it. 
Informally, the rule applying before Palatalization has the following shape: 


(2) ¢>j/—ar 


It inserts DI before /ür/, viz., mature, maturity, future, futurity, endure, 
endurance, moisture, mixture, exposure, closure, pressure, creature, texture, 
scripture, expediture, seizure etc. In these words it is clear that underlyingly 
we have a dental obstruent preceding /ür/ since it surfaces phonetically in 
alternative forms which undergo or do not undergo (2), viz. futurity and 
moist, expose, press, create, respectively. In some words there is no direct 
evidence for an underlying dental obstruent /t, d, s, z/ but the underlying 
form can be established on the basis of paradigmatic comparison of stems: 
structure — con=struct — con-struct-tion. As previously, there are some 
words for which we do not have any obvious evidence at all. Thus it is not 
certain whether torture, lecture end in /tür/ which goes to /tjür/ and /tür/ 
(ultimately to [€a(r)] by other rules) or whether they should be represented 
underlyingly with /EVr/. Again, there might be morphological considerations 
which make disambiguation possible. 

Furthermore, there are words which undergo (2), but which must be exemp- 
ted from Palatalization. At least for some speakers the following are pro- 
nounced with [tjud(r)] in slow speech: literature, candidature, caricature, 
aperture, armature, tablature, curvature, etc. Clearly the number of excep- 
tions to Palatalization in the above list will vary considerably because of the 
tendency to suppress this exceptionality particularly among the younger 
generation. Thus literature, being a very common word, will be much less 
likely to have the [tjua(r)] pronunciation (rather [¢o(r)] , i.e. Palatalization 
applies regularly) while curvature, being a rare word, will normally be pro- 
nounced with [tjuo(r)] . 

Now we can proceed to the discussion of the obligatory phonological 
Palatalization rule. This is a considerably modified version of SPE (121) 

(p. 230): 


(3) [ —sonor -Fhigh enone 
+coron zs —anter| IT —back [stress] 
Fn +strid —cons | [-tense] | 
—voiced C-sylb 


This rule turns dental obstruents /s, z, t, d/ to nonanterior stridents [, 2, &, j] , 
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respectively. It differs from SPE (121) in that we have allowed /s/ to palatalize 
not only before /j/ but also before /i/. As the context has been extended to 
vowels we have had to introduce the [+high] restriction to guarantee that (3) 
will not apply before front vowels such as /e/. 

The part of the rule not embraced by angle brackets says that dental 
obstruents are always palatalized before /j/ if they are followed by an un- 
stressed nonconsonantal segment. Thus we have palato-alveolars in: 


innovation, intonation, provocation, nation, attention, description, invasion, 
division, decision, precision; official, racial, facial, substantial, financial, 
artificial, potential, officious, expeditious, malicious; Egyptian, future, 
scripture, pressure, moisture. 


Rule (3) does not apply to endure, mature, futurity etc. because the vowel 
which follows /j/ is stressed. The angle bracket specification allows (3) to 
apply if /s/ is followed by /i/ and a nontense vowel, be it stressed or unstressed. 
Thus we get phonetic [8] in partiality, potentiality, artificiality, negotiability, 
sociable. The restriction to nontense vowels correctly excludes associate, 
association, negotiate, negotiation, emaciate, pronunciation, enunciative, 
associative etc. Incorrectly, however, (3) does not apply to differentiate, 
substantiate, insatiate, appreciative and a few other similar words. As we 
have noted, palatalization before /i/ will not take place in the preceding ob- 
struent is a stop or /z/. Consequently, the following are correctly excluded: 
hideous, piteous, invidious, cordial, cordiality, Christian, Christianism, 
Christianity, osier, brasier, Polynesia, Silesia, Rhodesia, Asian if the latter 
have /z/ and not /s/. There are cases where we might suspect that a nonan- 
terior strident obstruent is present underlyingly. Some of these can be 
presumably disambiguated by morphological considerations which would 
allow us to establish an underlying dental obstruent in initial, rational, 
motion (motive?) but there are also some for which there is no evidence 
whatsoever that they undergo (3), e.g., ration. Even though considerably 
restricted, (3) wrongly applies to some words which may have nonpalatalized 
pronunciations in slow speech: omniscient, enunciable etc. EE 
these have to be marked [—Rule 3]. 

Now let us look at some phonological derivations: 


Egyptian division partial 

/—ttit+en/ /—d+iVn/ | tit zel/ 

t-Fj4-zn d+jVn tjt zl Rule (1) 
stjtzen zrjVn stj+ el Spirantiz. 


Siten ZtjVn š+j+æl Rule (3) 
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Egyptian division partial 

š+æn *-Vn š+æl j-deletion 
š+ən ž+ən. š+əl other rules 
partiality future pressure 

/—t+itel+itti/ /—tur/ /-stür/ 

= tjür sitür Rule (2) 
stitelt+itti -— — Spirantiz. 
š+i+æl+i+ti &jür $j-tür Rule (3) 

— Cür i--ür j-deletion 
= Fatz) Stair other rules 


We have already noted that there is a group of words which systematically 
do not undergo Palatalization: 


(a) sensual, sexual, usual, sensuous, issue, tissue; 
(b) factual, habitual, eventual, conceptual, ritual, contextual, residual, 
gradual, tumultuous, actuate, accentuate, graduate, Portugal. 


These words are excluded from Palatalization because /j/ has not yet been 
inserted, hence they do not meet the environment of (3). The glide is 
inserted by a later rule which could be stated informally thus: 


(4) $^ j / — ü in some contexts 


In the Chomsky — Halle theory this /ü/ is previously turned to DI by 
another rule (cf. rules 49—51, Chomsky — Halle 1968:194). Since the 
Chomsky — Halle analysis of vowel shift with back vowels is not very well 
motivated, hence highly controversial, we shall not go into the exact formu- 
lation of (4). In fact, whatever the correct formulation is, it is not essential 
for the point which we are making here. The important thing is to recognize 
two different j-insertion rules. It is clear that (4) will also apply to titular 
etc. where /ü/ comes from insertion (Chomsky — Halle 1968:196, rule 56) 
since obviously the slow speech output has [tj] and not [č]. On the other 
hand, tune, dew, dune, tutor etc. may get DI either by (2) or by (4) since 
the presence of a stressed vowel will correctly exclude them from Palataliza- 
tion. 

After Palatalization has applied we still need a rule which could delete 
the /j/ which has caused palatalization. Thus division does not end in [Zjon] 
but in [Zon]. The j-drop is given as rule 122 in Chomsky — Halle (1968:231). 
The rule, as it stands, deletes all instances of /j/ after /8, Z, &, j/. This is in- 
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1.3 
correct for words like [rejSjow] . Thus we have to restrict rule 122 to the 
context before an unstressed vowel (note ratio has [3stress] on the final 
vowel). Consequently, the j-drop takes the following shape: 


(5) [—cons i 
E | d: / pers u vn 
—back l 


Rule (5) will delete /j/ in partial, Egyptian, decision, attention, intonation, 
future, pressure, etc. It is precisely for this reason that partial |—tti-zel/ 
> /stit+el/ (Spirantization) had to undergo (1). Notice that Palatalization 
would apply anyway since the vowel following /i/ is neither stressed nor 
tense. We would end up, however, with [Sial] and there would be no way of 
deleting /i/ since there is no rule deleting /i/ before an unstressed vowel and 
after a nonanterior coronal obstruent. Actually, although this statement seems 
to be true the matter is not entirely clear: /i/ does delete after /$/ in sociable 
(the /i/ of society). However, this seems to be exceptional. Regularly, DI does 
not delete in such contexts (cf. appreciable) or, more precisely, the deletion 
may take place but is a phonostylistic and not an obligatory process. Similarly, 
side by side with official, which undergoes (5), we have facial and racial, 
where /j/ may surface phonetically. 

The above presented complications,in the analysis seem to be unavoidable 
if one aims at accounting for obligatory palatalizations in English. The lack 
of clarity in the situation described is a corollary of the fact that we are 
facing a sound change in progress. Some items have and some have not under- 
gone palatalization. As a result of this we have opacity by Kiparsky's cases 
(i) and (iib) (cf. 1973:79). The clearest exemplification here is the process of 
J insertion. We have postulated two separate rules thus making the process 
opaque by (iib) (a process P of the form A > B/C — D is opaque to the 
extent that there are forms in the language having B not derived by the process 
P in env. C — D; Kiparsky 1973:79). Since the second j-insertion rule applies 
after Palatalization, we have managed to account for phonetic [tj] , [sj] etc. 
in factual, sensual. However, as noted above, not all the items having /j/ by 
virtue of applying the first j-insertion rule undergo Palatalization: candidature, 
aperture etc. have to be marked as exceptions. Consequently, we have opacity 
by case (i) (there are phonetic forms having A in env. C — D; Kiparsky 
1973:79). 

This opacity makes a prediction that sound change will proceed in the 
direction of eliminating the unnatural situation of having two j-insertion 
rules and costly lexical markings for exceptionality. Changes in casual and/or 
rapid speech fully confirm this expectation. Let us look at some details of 
phonostylistic palatalization in English. 
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The first rule to be considered is a phonostylistic reflex (counterpart) of 
rule (1). As is typical, phonostylistic reflexes of obligatory phonological 
rules are broader and less restricted in their environments (and inputs). 
Unlike in (1), in the rule below the nature of the preceding consonant is 
irrelevant: 


(6) [+high 


—back V 
syll ^ [wii / i NM 


— stress 


Rule (6) changes [i] to [j]? in, e.g., Asian, Andalusian, gladiatorial, tedious, 

immediately, courtier, frontier, Christian, cordial, brasier, Parisian. As we 

can see, it now applies to all those words which for one reason or another 

have not undergone (1) or have had to be quoted as exceptions to (1). Rule 

(6) does not apply if [i] is stressed or if it is followed by a stressed vowel 

(whatever degree of stress it might carry): fear, here, merely, associate (verb), 

cordiality, sociology, pronunciation, differentiation, gladiator, Indiana, radio? . 
The phonological Palatalization rule manifests itself phonostylistically as 

rules (7) and (8) which are basically two subparts of the same rule. 


tsyll 
UP com „ ]-anter = +high 
+obstr V 
Dm +strid —back 
—stress 


Rule (7) turns [s, z] to [8, Z] before unstressed [i] and another vowel: 
associate, association, appreciate, appreciative, appreciation, differentiation, 
Asiatic, sociology, emaciate, denunciate, negotiate. 

The requirement for the [i] to be unstressed correctly excludes seer, Sears, 
etc., but even then there are some exceptions to (7), which is unusual, since 
phonostylistic rules are by and large exceptionless: pronunciation, Seattle. 
The last example points to the fact that we should probably restrict the rule 
not to apply in word-initial position, which is not uncommon for phono- 
stylistic rules (cf. Rubach 1974). Rule (7) is further restricted not to apply 
to stops. This restriction seems to be correct in view of the fact that cordiality, 
Indiana, gladiator, radio, mediation, Christianity etc. do not have [6,1] even 
in rapid speech (our recordings). 

So far we have talked about [i] as the conditioning segment for palataliza- 
tion. Quite obviously, if [j] follows a dental obstruent, palatalization is still 
more likely: 
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(8) | +tobstr Loir —back 
tcoron > | Dages | Vi, — (35) G9, | -syll d, nk 
(+contin), —cons 


Let us analyse the conditions of the rule. In the first place whenever a dental 
obstruent is followed by [j] within the word palatalization may take place: 
sensual, issue, tissue, individualism, factual, gradual, mutual, graduation, 
mutuality, sensuality, Christian, Christianism, Parisian, brasier, frontier, 
media, Silesian, Rhodesian, overture, cordial, tedious, India, education, 
latitude, multitude, Neptune, situation, constituent, postulate, substitute, 
constitute, immediately etc. Within words even the context of a following 
stressed vowel does not inhibit palatalization: luxurious, azure, produce, 
introduce, mature, maturity. However, if the dental obstruent is word-initial 
(angle brackets **b^) then the following vowel must not have a primary stress: 
thus (8) applies to duration? , tutorial but not to tune, tutor, sewer$ . Across 
single #(8) applies freely to all dental obstruents: don’t you, wouldn't you, 
would you, but you, not yet, as you, had you, told you, gives you, mind you, 
helps you, miss you, where in the latter examples the original ## has been 
readjusted to # by Selkirk's convention (1972). If there is ## between the 
obstruent and [j] (8) applies only if the obstruent is a continuant. Thus we 
may have IS Z] in six years, Mrs. Young, miss your turn, what's your weight, 
miss young people, but there is no [6,]] in meet young people, read yellow 
pages. The phrase last year stands apart since it may have [č] but clearly the 
whole expression exhibits a fairly advanced process of lexicalization (hence 
the boundary may be very well # and not ##, as the boundary assignment 
convention would predict). 

There is one group of words to which (8) cannot apply. We never get IS 
in supreme, consume, consumate, consulate etc. Rather, instead there is a 


rule of j-deletion which operates roughly in the environment (2) C and pre- 


cedes (8) so that consulate can never meet the environment of (8). Instead, 
it reduces ultimately to [ə]: [sju]-— [sje] > [sə]. Since we have not investi- 
gated this rule in detail let us leave this question open’ . 

Finally, there is a rule of j-deletion which is a phonostylistic reflex of (5): 


(9) —cons 
Be SH 5 H | | C 
EA j / Foor (f) C—high) Kd 


Rule (9) applies not only within words but also across a single word 
boundary: 


330 Jerzy Rubach 


factual, sensual, Silesian, Parisian, postulate, constitute, Christian; 
wouldn't you, told you, what's your ..., lets you? . 


There is no requirement for the following vowel to be unstressed since side 
by side with graduate we get [ju] in produce, reduce, [ču] in statue as well 
as in mature. There is some other conditioning: if the vowel is nonhigh then 
li] deletes only if a consonant follows. Thus we have: Asian, omniscient, 
immediately, Indian, Andalusian vs. ratio, Andalusia, Silesia, Felicia, India, 
etc. If the vowel is high then [j] may delete also word-finally before this 
vowel: tissue, issue. The conditioning of a high vowel is not accidental. Notice 
that [j] is also [+high] so it is natural that there is more reduction when 
two adjacent segments have more features in common. 

To illustrate the above described processes let us look at some phonosty- 
listic derivations: 


Christian associate don't you 

Slow speech 3 

forms: —stion —siejt —tju 
stjon = — Rule (6) 
— šiejt — Rule (7) 
stjan — čju Rule (8) 
ston — tu Rule (9) 
Sean — — Assimil. 


Our analysis of phonostylistic changes points to a very strong tendency to 
reduce opacity produced by obligatory phonological rules. Nearly all the items 
marked as exceptions to obligatory Palatalization are regularized in casual 
and/or rapid speech. Notice that certain patterns are repeated: dental stops 
undergo phonostylistic palatalizations less readily than dental continuants (cf. 
the restrictions in rule (8)); recall that the exceptions to obligatory palataliza- 
tions caricature, candidature etc. all ended in dental stops. 

Assuming that in sound change rules are first variable and only later become 
obligatory (according to Labov, confirmed in Kiparsky 1971:603) we may 
further hypothesize that today’s transparency of phonostylistic palataliza- 
tions will be true of obligatory processes in the future. One may expect that 
first words like candidature will assume the [6o(r)] pronunciation as the only 
possibility, later the same change will take place in words like mutual. The 
reason for such a gradation is that candidature, caricature, etc., show what one 
might describe as a higher opacity in the sense that they are true exceptions 
to phonological rules while mutual, sensual, etc., do not undergo obligatory 
Palatalization due to the existence of a second j-insertion rule, i.e., it is not 


Phonostylistics and sound change 331 


the words themselves but the rule which is opaque. Our informal observa- 
tions seem to confirm this hypothesis: for many speakers literature, 
candidature, etc., are not exceptions at all (i.e., they can only have the 
palatalized pronunciations) while mutual, sensual, etc., still show palatalized — 
nonpalatalized variability. These latter examples will have obligatorily 
palatalized pronunciations after the two glide insertion rules have merged 

into one. This unified Gliding will apply before Palatalization in accordance 
with the natural tendency to have feeding relationships between rules. 

In connection with the above hypothetical statements it is interesting to 
bring to attention the rule of d-deletion in Polish. Benni (1964:43) in his 
book published originally in 1915 notes phonostylistic variability of [ndn] ~ 
[nn] in porządny ‘orderly’, wzgledny ‘relative’, etc. Sixty years later, 
Biedrzycki (1974:99) regards [ndn] in these words as an example of “spelling 
pronunciation", i.e., he believes that [d] has to be deleted obligatorily. Thus 
a former phonostylistic rule has now become obligatory: 


(10) [contin 


—del rel +nas +nas 
+coron > ọọ | | mel — Pi 
Lanter Lanter Lanter 
+voiced 


Undoubtedly, wzgledny ‘relative’, porzgdny ‘orderly’, btedny ‘mistaken’ 
have to be analysed as cases of d-deletion. Although not attested phonetically 
in these words (confirmed by our observations), the dental stop must be 
postulated as underlying: it surfaces in cognates like wzgląd ‘reason’, porzedek 
‘order’, błąd ‘mistake’ where there is no -ny suffix. Notice by the way, that 
the change has a very clear articulatory motivation (it is a supporting case for 
Ohala’s hypothesis, cf. Ohala 1974): [d] is deleted between homorganic 
nasals. If there is no homorganity, as in urzednik ‘office-worker’, wzglednie 
‘relatively’ — [ndn] , nedzny ‘miserable’ — [ndzn] (an affricate, not a stop), 
or no agreement in voice as in ponętny ‘tempting’, wstretny ‘abominable’ — 
[ntn], then the deletion (or replacement of [t] by a voiceless nasal) may 
occur only in casual and/or rapid speech. 

Finally let us look at some other contexts in which dental stops delete in 
Polish. As found by Gussmann (1973), there are obligatory phonological 
deletions of /t, d/ in the environment: fricative — /n/ or /n/: 


(11) | +obstr Eu +obstr 8 ki | 
+coron +contin -Fcoron 
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This rule? (quoting after Gussmann) applies to: swisngé ‘to whistle’, chlusngó 
‘splash’, bolesny ‘painful’, szezesny ‘lucky’, radosny ‘joyful’, zalosny ‘miserable’, 
mitosny ‘love’ (adj.), litosny ‘pitiful’ vs. swistad ‘to whistle’ (imperf.) etc.; 
gwiezdny ‘starry’, przyjezdny ‘visiting’, kostny bone" (adj.), ustny "oral are 
given as exceptions to (11), szastngc ‘spend lavishly’, zachtystngé ‘choke’, 
bezszelestny ‘without a noise’, gwizdngd ‘to whistle’ — as fluctuating forms. 
The same deletions are true if the nasal which follows is /n/: $wisnie ‘he will 
whistle’, chlusnie ‘he will splash’, etc. 

Notice, however, that there are many more exceptions to (11): korzystny 
‘advantageous’, zawistny ‘jealous’, nienawistny ‘hateful’, napastnik ‘agressor’, 
uczestnik ‘participant’, postny ‘meatless’, rozpustny ‘immoral’, istny ‘real’, 
przepastny ‘precipitous’, chrzestny ‘god-’ as in ‘god-father’. In fact there 
are more exceptions than regular cases. In this situation one may wonder 
whether there is sufficient reason to posit a rule like (11) at all. Or perhaps 
having postulated (11) we should assign it the status of a minor rule. 

Both alternatives are wrong. The evidence comes from phonostylistics. All 
the words which have to be marked [-Rule 11] in the lexicon are regularized 
without exception in casual and/or rapid speech!? (cf. Biedrzycki 1974:99). 
Thus przyjezdny is very frequently realized with [zn] , postny, zawistny, 
korzystny have [sn] , uczestnik, rozpustnie — [s] . 

As is typical, the rapid speech rule is much broader: the nasal need not be 
coronal — the [t] of astma ‘asthma’ — [stm] disappears just as easily, even 
more, the right environment need not contain a nasal at all: the rule applies 
to napastliwy ‘aggressive’ — [st] and (after Biedrzycki 1974:99) to 
ciekawostka ‘peculiarity’, artystka ‘artist’ (fem.), dentystka ‘dentist’ (fem.), 
wyrostków ‘teen-agers’ (pejorative, gen.) — [stk] , maszynistki ‘typists’, 
królewskie mitostki ‘king’s love-affairs' — [stk'] . Notice that from the 
examples just given it follows that the right environment is any noncontinuant 
segment (nasal, lateral, or stop). This is correct: there are no simplifications 
in bóstwo ‘idol’, mnóstwo ‘many’, województwo ‘district’, państwo ‘state’, 
musztra “military training’ where a continuant follows. However, the statement 
is not entirely precise: [t] may also delete in warstwa ‘stratum’, gtupstwo 
‘nonsense’, przestepstwo ‘crime’, lekarstwo ‘medicine’, ktamstwo ‘a lie’, 
czerstwy ‘stale’, braterstwo ‘brotherhood’. Consequently, the rule reads: 
dental stops may delete in the environment — obstruent and a noncontinuant, 
or a continuant but then the proceeding obstruent must be clustered with 
another consonant, be it an obstruent (głupstwo) or a sonorant (kłamstwo, 
czerstwy).The preceding segment must be an obstruent as there is no deletion 
in partner ‘partner’, posmiertny ‘post-mortal’ — [rtn] , Algtwa 'excommuni- 
cation’ — [ntf], popedliwy ‘hot-tempered’ — [ndl'] , pogardliwy ‘scornful’ — 
[rdl] , Asztatiny ‘well-proportioned’ — [wtn] , mdlic ‘feel sick’ — [mdl’]. 
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In comparison with (11) the rule is so broad now that we must check 
whether there are no restrictions on what type of obstruent must precede 
the dental stop: the phonotactic constraints operative if the right environment 
is limited to coronal nasals (as is the case in (11)) are not operative any longer: 
along with wszystko ‘everything’, which may become [f$isko] , we get haftka 
‘hook and eye’. This, however, does not simplify: *[xafka] is not a possible 
pronunciation. Thus the conditioning obstruent has to be limited to coronal 
continuants. 

In short, the phonostylistic dental stop deletion is the following: 


(12) [ —contin 
del rel] . ó / e peas B +cons 
+coron +coron (+contin) 


+anter 


The rule correctly excludes words like strona ‘page’, zdrajca ‘traitor’ ([r] is a 
continuant, hence the extended specification with angle brackets is considered 
— the environment is not met), wdmuchnqé ‘blow in’, stlic sie ‘burn down 
slowly’ — here the segmental environment is met but the rule does not apply 
due to the presence of an internal word boundary (cf. Rubach 1974). 

A few derivations sum up our discussion of rules (11) and (12): 


chlusngc przyjezdny wszystko 

‘splash’ ‘visiting’ ‘everything’ 

/-st+n—/ /—zd+n—/ /—stk—/ 

stn = = Rule (11) 
Slow speech 
forms: sn zdn stk 

— zn sk Rule (12) 


In sum, the only correct solution is to postulate a rule like (11) asa 
legitimate rule of Polish phonology. The fact that the rule is heavily opaque 
(case (i) of Kiparsky’s principle) is a virtue rather than a drawback in the 
analysis. Opacity makes a prediction that the exceptions to (11) will be 
regularized and this is actually attested in casual and/or rapid speech. We can 
make further hypotheses about sound change in the diachronic sense. One 
may expect that all the items which are now regularized only phonostylistically 
will tend to become regular with respect to the obligatory phonological rule, 
ie. the /stn/, /zdn/ clusters will be simplified by rule (11) in all cases. Costly 
markings for exceptionality will be pushed out of the lexicon. 

In this connection it is worth mentioning that in the diachronic sense rule 
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(11) has already produced some changes in underlying representations. 
Ułaszyn (1956:43) quotes Gniezno (a name) — [zn] , poczesny ‘honorary’, 
rosne ‘I grow’ — [sn] as coming originally from Gniezdno — [zdn] , 
poczestny, rostne — [stn]. These items do not have cognate words where 
the dental stop would surface phonetically!! . Consequently, /t, d/ cannot 
be postulated as underlying. This is not true for other examples in rule (11). 
For them we do have alternations, viz. chlusnac ‘splash’ (perf.) — chlustaé 
‘splash’ (imperf.), bolesny ‘painful’ — bolesc ‘pain’ (cf. Gussmann 1973). If 
we assume that obligatory phonological rules may originate from phono- 
stylistic rules then rules (11) and (12) are an interesting case. A part of the 
environment of (12) has separated out and has given rise to the obligatory 
phonological rule (11). 

In conclusion, let us once more draw attention to some of the more im- 
portant theoretical issues discussed in this paper. It has been shown that 
Kiparsky's principles of opacity and transparency make correct predictions 
with respect to sound changes which take place in casual and/or rapid speech. 
Whenever phonostylistic processes eliminate opacity produced by obligatory 
phonological rules it seems reasonable to expect that a sound change in the 
diachronic sense will ensue. If, however, there are items which remain as 
exceptions with respect to phonostylistic rules when their opacity is not 
likely to be soon eliminated (pronunciation in our discussion of palataliza- 
tions, Jrenka ‘Irene’, panienka ‘miss’ (dimin.), tkanka ‘tissue’, wanienka 
*bath-tub' (dimin.) — all having [n] instead of the expected [p] , which is 
exceptional with respect to both obligatory and phonostylistic nasal assimila- 
tions in Polish (cf. Rubach 1977)). In other words, opacity makes predictions 
with respect to phonostylistic changes; if these turn out to be transparent 
then one may further hypothesize about diachronic changes. The attested 
changes in Gniezno, rosne, etc., give plausibility to such hypotheses. There 
seems to exist evidence (see our discussion of /ndn/ simplifications in Polish) 
that obligatory phonological rules may originate from phonostylistic rules 
through the separating out of some portion of the environment of a phono- 
stylistic rule which then becomes established as the environment of an 
obligatory rule. Casual and/or rapid speech changes may be used in cases 
of heavy opacity as an argument for or against positing a minor rule or ad- 
mitting a phonologically productive rule with a very large number of exceptions. 
In sum, it is not only necessary from the descriptive point of view but also 
revealing from the point of view of linguistic theory to clearly distinguish 
between obligatory and phonostylistic processes in language. The latter have 
received attention in phonological considerations only very recently (the 
works of Zwicky, Stampe, Dressler) and certainly deserve further 
exploration. 
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1. There are considerable differences between British and American English with 
respect to palatalizations. Thus Chomsky -- Halle (1968:228) quote emaciate as 
typically having only [5$] phonetically. British sources (cf. the English Pronouncing 
Dictionary) allow [si], i.e., [ši] is a phonostylistic variant in this word. 

2.  Asargued in Rubach (1974) prettier, easier etc. have a word- rather than a plus- 
boundary. This excludes them from the domain of both obligatory and phono- 
stylistic gliding rules. 

3. Inthe Chomsky — Halle analysis (6) should be interpreted as /i/ deletion since, for 
example, tedious is represented phonetically with final [iyos]. We shall leave this 
problem open since it is not clear to what extent such representations would be 
accurate for British English (cf. English Pronouncing Dictionary). 

4. In this case and in many others (cf. associative, associate, easier) a later rule will 
change [i] to [j]. 

5. Rule (8) may also apply to during if it appears in a sentence in a relatively unstressed 
position. 

6. According to Dobson (1968:707) palatalization was possible in this position in the 
17th century: for some people due was homophonous with Jew, duel with jewel. 
Apparently a later change reintroduced nonpalatalized pronunciations, hence the 
restrictions in the present-day rule. See also footnote 7. 

7. | According to Lehmann (1970:350) ater the 17th century palatalization [s] was 
reintroduced in these words as a result of “spelling pronunciation". Perhaps it is 
generally true that the reintroduction of an earlier pronunciation seriously inhibits 
tendencies for a natural development in the items concerned. 

8. Clearly the rule also applies in the context of the original nonanterior coronal 
obstruents as in catch you, push you, oblige you (cf. Sweet 1890:62). 

9. In fact we have quoted only one part of Gussmann's rule. The other part refers to 
deletions of velar stops but these will be omitted as the situation with both obli- 
gatory and phonostylistic rules is parallel to the one which we present in our 
discussion of dental stops. 

10. If we were dealing with a minor rule such as plural fricative voicing in English (cf. 
Schane 1973:109) this would not be true. 

11. This may not be true about poczesny, since we have the word cześć ‘honor’. It is 
not clear whether these items should be related by a via rule or by productive 
morphological processes. I consider the first alternative to be better. 
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ROBERT P. STOCKWELL 


Perseverance in the English vowel shift 


Foreword. There are those who will think I am beating a dead horse. ‘What?! 
The vowel shift again? Surely if Chomsky and Halle didn’t settle it, then 
Labov must have!’ But I don’t think it is settled. I don’t think this paper will 
settle it either, so I want to do something that is a bit outside the regularly 
accepted style of academic argumentation. I want to try to establish a dif- 
ferent kind of feel about what it means to be a vowel shift. No flip-flop rules, 
no variable rules, no statistics — just typological characterization of the 
varieties of pronunciation that the system allows, hopefully thereby defining 
properties that are the unique medium within which this kind of vowel 
shifting is possible or at least natural. In the sense that one can then say some- 
thing about why these kinds of changes occur rather than other imaginable 
ones, it is explanatory, though, of course, not in the sense of being able to 
say why a particular variant is chosen over other system-available variants at 
a particular time. 


My thesis is that the changes in the pronunciation of stressed English 
syllabic nuclei usually summarized as ‘the vowel shift’ and considered to have 
occurred between the death of Chaucer and the birth of Shakespeare are 
described incorrectly in all standard sources in three respects: 


I. Chronology. The vowel shift occurred no more at the usually cited dates 
than at any other date in the documented history of English. That is, it 
did occur then, and also (equally, I believe) over the past 200 years, or 
over the 200 years between the birth of Alfred and the death of Aelfric, 
or any other period of that length. This kind of vowel shifting is a 
pervasive and persevering characteristic of vowel systems of a certain type. 

II. Typology. Though I bow to the standard wisdom that we cannot recapture 
the phonetic shape of history, I am not certain that I believe it, really, 
and I think maybe an educated guess at the phonetics of history is likely 
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III. 
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to be more accurate than certain other guesses that contemporary 
scholars are willing to hazard (e.g., the speculation of Labov ef al. [1972] 
that speakers maintained systematic surface distinctions even where no 
evidence exists to support these contrasts and where among living 
speakers all perceptual tests fail to reveal the existence of similar distinc- 
tions; or the converse speculation of Halle [1962] , and of Lass — Anderson 
[1975] , that speakers maintained systematic abstract distinctions even 
where the surface forms were identical). We know an enormous amount 
about contemporary phonetic facts of English. Without overwhelming 
evidence to the contrary — which then boils down to an argument about 
the point at which you're willing to be overwhelmed by certain inter- 
pretations of orthography and orthoepistic evidence (my own position 
is spelled out in Stockwell — Barritt [1955, 1961]) — we must assume 
that typological characteristics of contemporary pronunciation are the 
best guide to historical pronunciation, and that vowel shifts now in 
progress are the most informative evidence about the nature of vowel 
shifts in history. The standard wisdom, claiming that there was a long/ 
short dichotomy as well as a full complement of diphthongs, and that the 
vowel shift was restricted to a subset of long vowels, flies in the face of 
probabilities based on observation of contemporary typological facts. 
Causation. There is no standard wisdom on this point, though many 
explanations have been offered. I have offered mini-versions of my own 
explanation in various publications (in particular 1961 and 1964). Mine 
is close enough to that of Labov et al. (1972) about chain-shifting that 
perhaps I can relate theirs to mine now in a useful way. I will confine 
my claims to the specifically English chain-shifts. I believe these claims 
also cover the similar phenomena of other Germanic dialects. I do not 
think most of the non-Germanic shifts to which Labov ef al. refer are of 
the same type at all: I believe they require different explanations and 

do not yield to the generalizations that are correct for English and 
much of Germanic. In essence, my hypothesis is that vowel shifting of 
the English type occurs only in vowel systems where there is a funda- 
mental opposition between in-gliding diphthongs and out-gliding diph- 
thongs, with a ceaseless conflict between glide maximization (the percep- 
tual ideal) and glide minimization (the productive ideal).! That is, the 
two perceptually optimal in-gliding types [ia] and [ua] , and the two 
perceptually optimal out-gliding types [ai] and [au] , cause concentric 
forces of movement to be set up: e.g., [29] moves upward in its 

first element, to approximate [ia] , while [ii] moves downward in its 
first element, to approximate [ai] ; and correspondingly in the back [29] 
> [ua] and [uu] > [au]. Under the conflicting productive motivation of 
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glide minimization, a diphthong may shift from one set to the other: 
e.g., [zu] , with shortening in the production of the glide and loss of 
rounding, will be perceived as in-gliding Ge, > [wo] ). I claim that all 
stages of shifting in the ‘tense’ vowel system of English are motivated by 
one of these ideals (the tense vowel system is exactly the system of diph- 
thongs, under my interpretation). A vowel can “drop out’ of the flow, so 
to speak, only by losing its glide (and becoming a member of the non- 
shifting set of simple vowels)? the system can change (as it has in some 
Germanic dialects, apparently including the Modern High German school 
standard but not most of the local dialects) by stabilizing minimal diph- 
thongs as long vowels — at which point vowel shifting of this type ceases; 
and new diphthongs may be created, and become a part of the flow, by 
various processes of ‘lengthening’ (= in-glide accretion) and ‘vocalization’ 
(7 development of out-glides from consonants). 


I. Chronology 


Consider the most conspicuous feature of the shift, the putative ‘diphthongi- 
zation’ and lowering of ME i and 4 to [ay] and [ow] respectively? The 
evidence of the 17th- and 18th-century orthoepists* unambiguously indicates 
that the shift was no further along than, say, [ay] and [aw], possibly only 
[oy] and [ow] ? In Southern and South Midland American dialects of 
Modern English, ME 4? turns up most commonly as [#w] ; in Cockney 
(Sivertsen 1960) as [ew] or [ew]. In Cockney and its Australian relatives, 
ME i turns up as [oy] , where most dialects have [ay], a few [Ay] . Now, at 
what point is it ‘the’ vowel shift? At the chronologically later end of the shift, 
it is simply not possible to say when the shift had finished occurring. It 
occurred, and occurred, and it's still occurring. 

At the earlier end of the shift, suppose we assume that the first stage was 
diphthongization of [i:] to [iy] . That would involve a typological shift 
which I will argue against below: but even allowing it, for the sake of argu- 
ment, there was certainly a still earlier change which was either [iy] > [i:] or 
its converse, namely [i:] > [iy], in words like OE stig ‘sty’, tig! ‘tile’, twiges 
‘twice’, nigon ‘nine’. This change is never considered to be part of ‘the’ vowel 
shift. Why not? Presumably the answer is that the change is considered an 
‘isolated’ merger to [i:] rather than to [iy] . (There was a corresponding 
merger in the back to which this whole discussion applies equally: OE fugol 
‘fowl’, sugu ‘sow’, bugan ‘bow’, etc.) If, on the other hand, the merger was 
to [iy] , it was quite literally the first stage of the vowel shift, even as tradi- 
tionally formulated. We could then more readily see why the inherited OE 
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i became out-gliding (either on my assumption that it had been previously 
in-gliding [ih] , or on the traditional view that it had been [i:] ) — namely it 
merged with a pre-existing out-glide. 

The source of most Middle English diphthongs was the 'vocalization' of -g 
(7 [-y] or [-w] depending on the front/back dimension of the preceding 
vowel) and of -w: 


OE weg, weg ME wei, wai, way, wey 
dag, deg dei, dai, day, dey 
bugan bowe 
boga bough 
ägan owne 
snäwan snowe 
gröwan growe 
feawe few, fiw 
niwe new, niw 


Why should diphthongization be the natural outcome of vocalization with 
mid and low vowels but not with high? It is at least plausible that ‘vocaliza- 
tion’ in late Old English had already created high front and back out-gliding 
diphthongs and that what came to be noticed as the vowel shift of the 15th 
century (i.e., when we began to get spellings like ei/ey occasionally, and ou/ow, 
or the testimony of Hart in the 16th century) was the next step — regardless 
of whether that next step is to be correctly analysed as lowering or as cen- 
tralizing or both. It seems quite likely to me that when the invention of 
printing ‘froze’ (relatively, at least) the spelling system, subsequent commen- 
tary about the divergence of phonetics from orthography singled out a change 
that is not in fact distinguishable from the identical change occurring at other 
periods. 

Another example, this one arguing for perseverance of raising among 
English in-gliding vowels, is the exact parallel between what has happened to 
[zh] and [oh] in New York, and what happened to OE z/ea and à well 
before the 15th century. The Old English vowels raised from low to mid 
between Old and Middle English times: 


OE /zdan ‘to lead’ ME leden (‘long open e") 
ceap ‘cheap’ cheep 
stan ‘stone’ ston (‘long open o) 


It doesn’t matter much, at this stage of the argument, whether we think of 
these Old English vowels as ‘long’ or as ‘in-gliding’: those two characteriza- 
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tions are probably real variants of each other at the extremes of the vocalic 
space anyway. What matters is that we do not think of them as out-gliding, for 
two reasons: (1) there were already out-gliding diphthongs in existence, mainly 
from the vocalization source noted above, but also some originals like grow 
and some borrowings like they — the Old English ‘long’ vowels did not merge 
with these; and (2) if the glide is homorganic (i.e., [y] with front vowels, [w] 
with back vowels), out-gliding diphthongs do not characteristically have their 
vocalic element raised. This second point is not a circular argument, but 
simply an observation of what is manifestly true of those diphthongs that we 
know for sure were out-gliding in Old English and later (such as grow, they). 
Rather than raising the first segment, as in-gliding diphthongs do, these tend 
to lower and/or centralize the first element to exaggerate their diphthongal 
quality. 

This Old English raising of @ and a is surely not different in typology or 
motivation from the later stage which raises ME & and 6 to Early Modern 
English high vowels (there are only some differences of detail: see Stockwell 
(1961). Therefore we must conclude that an early stage of ‘the’ vowel shift 
occurred between Old and Middle English times. As Labov (1966) and 
Hubbell (1950) have persuasively documented, New York speech, beginning 
toward the end of the 19th century and continuing into this century, under- 
went such raising of the low front and low back in-gliding vowels in words like 
grass, man, loss, and off, with the result that the high extreme of the (zh) 
variable is [Ih] and that of (Oh) is [yh | . The phenomenon is, of course, not 
restricted to New York City. It was documented in the New England Atlas 
and has been widely noted along the entire Middle Atlantic seaboard. It is 
my impression that the educated upper-middle class norms at both formal 
and casual style levels for that area are now [eh] and [oh], precisely the 
stage that was reached by Middle English times for the Old English low front 
and low back ‘long’ vowels. 

One does not need to restrict himself to recorded Old English for examples 
of early vowel shifting. The development of WGmc au to OE ea (i.e., in my 
interpretation, [aw] > [aw], later [ew] > [ah] collapsing with inherited 
[zh] Æ) was an instance of the same change that typically occurs to non- 
homorganic out-gliding diphthongs in the Germanic system — one that has 
occurred again in various parts of the English-speaking world (Cockney, 
southern England, southern and South Midland United States). This particular 
argument requires that Old English diphthongal spellings not be taken too 
literally, but it provides a natural interpretation of their history: 


WGme iu > OE ie, io 
[iw] [iw], later [ih] 
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eu>  50,io 
[ew] [ew], later [eh] 


au> ea 
[aw] [zw] ‚later [eh] 


The development of [aw] is quite like the later history of [aw] (from ME z) 
in some parts of the deep South of the United States where words like house 
are pronounced [hehs]. These typically are dialects where a maximum reduc- 
tion in nonhomorganic out-glides has taken place, resulting in pronunciations 
like [boh] for boy, [ah] for eye, and the like. 

The notion that there was a unified set of changes in the English ‘long 
vowels’ that can be specified for a beginning and end point in time is, then, 
misleading. Much closer to the truth would be a characterization of a set of 
variable nuclei for any given period and dialect area, plus a summary of the 
range over which those variables operate for that period and dialect, and a 
route that specifies directionality between each period and its predecessor/ 
successor. 


II. Typology 


What, then, are the properties of a vowel system that will be characterized by 
the English sort of vowel shift? Labov et al. (1972) correlate up-drift with a 
feature of ‘peripherality’ and down-drift with a feature of ‘nonperipherality’. 
This feature is one I invented (Stockwell 1966) to explain the naturalness of 
systems containing front-unround and back-round vowels as the unmarked 
members of which parallel behavior is to be taken as natural. Labov et al ’s 
use of the feature for the shiftable nuclei of English, however, turns out to 
be entirely redundant. Their principles say: 


I’. In chain shifts, peripheral vowels rise. 
If’. In chain shifts, nonperipheral vowels usually fall. 


But if we examine the entities to which they assign the positive value of this 
feature in their primary data — the data which was collected by phonetic 
observation, not historical inference, and therefore the only data relevant to 
making historical inferences — they are, without exception, in-gliding diph- 
thongs. The nonperipheral ones are out-gliding diphthongs or short vowels.’ 
Labov et al.’s principle IV, which allows tense or long vowels to develop 
in-glides as they rise from mid to high position, and its converse principles V 
and VI allowing diphthongs at the extremes of vocalic space to become 
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monophthongs, simply have the effect of specifying the conditions under which 
we're allowed to count long monophthongs as legal variants of diphthongs. 
The single perceptual principle that optimal glides tend to maximize the 
distance of the glide? predicts that Labov er al.’s principles I' and IT will 

be characteristic of a language with a vowel system of the English type.? 
Given the optimal productive principle (the “ease of articulation’ principle 
that has been a standby of every theory of linguistic change since the early 
19th century, in spite of the difficulties that exist in stating the limits on its 
operation) that gliding articulations tend to minimize the distance of the 
glide, their principles V and VI also have a natural explanation. Principle IV 

is probably incorrect as it stands: I think in-glides simply become more 
evident, not actually generated, as the nucleus starts from a higher point in 
the mouth. Principle IIT, that back vowels move to the front, is not involved 
in the standard English vowel shift except for unrounding. Indeed it is counter- 
indicated within diphthongs by the development of diphthongs like [oy] from 
ME i, which surely must be predicted by the same principle that operates to 
give [ew] from ME z. So while [ew] from [uw] illustrates back vowels 
moving to the front, [oy] from [iy] illustrates a counterflow of front vowels 
moving to the back. Principle III cannot be involved, nor is it needed, to 
express the regularity of these shifts (principles I’ and II’, as modified below, 
are sufficient): 


Other instances like ME Z becoming Scots [üw] , which is certainly a fronting, 
do support principle III, in the very same dialects where [1] becoming [4] 
would seem to counter it. It is not obvious how principle III is related to the 
others, which all have a clear typological unity and a plausible explanation 
for their existence. 

There is a typological point that I have made repeatedly since my first 
foray into the vowel-shift jungle (Stockwell — Barritt 1951), and few scholars 
ever seem to have been persuaded by it. Unfortunately, Lass — Anderson 
(1975), who are exceptions to the preceding acknowledgment of failure, 
conclude that while my typological principle was right, the consequences I 
drew from it were wrong. My principle is that Old English cannot have been 
a language with contrasts between both long and short vowels and long and 
short diphthongs, since no language is known to exist which has that set of 
contrasts. It's against the rules of historical linguistics, I trust, to reconstruct 
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systems of types that are not attested among the languages we can observe 

at first hand. Chomsky — Halle (1968) also violate this principle, since their 
reconstruction of Hart’s yowel system requires [e], [ey], [e:], and [e:y] and 
correspondingly the mid-back vowels (p. 263). This typological conclusion 
has little bearing on the vowel shift (unless you think it happened as described 
by Chomsky — Halle), since the entities in question are the ‘short diphthongs’ 
which had, by everyone’s view, dropped out of contention before the relevant 
vowel shifts took place. But this particular principle has a corollary: not only 
do you not reconstruct systems that are now unattested, you also don’t 
reconstruct systems that are different from the type a language now has 
unless you can show both how the system changed and very strong evidence 
to support the claim that in fact it did change. I am talking, of course, about 
surface or near-surface phonologies: with the unconstrained imagination that 
freely reigns in the abstract phonologies of recent years, there is no basis for 
comparison between systems except at something like the taxonomic phonemic 
level (or, equivalently, that level within a derivation where only phonetically- 
motivated exceptionless rules remain to be applied). 

Given this corollary, and the perceptual/productive conflict outlined 
above, it is possible to make typological generalizations about what types of 
variation are to be expected for a given norm (i.e., what the range is over 
which each type of variable can be expected to operate); and about what the 
natural routes are toward new norms (i.e., to what extent the direction of 
change is predictable). In particular, given a phonological system containing 
V, Vh, and Vy/w, we expect these variants to exist and to be favored in the 
directions indicated: 


1. The V of Vh and nonhomorganic Vy/w drifts upward. (Note that this 
subsumes principle I’ of Labov et al. [1972] , but goes beyond it to 
include the nonhomorganic Vy/w which constitute behavior contradic- 
tory to their principle. They try to handle it by establishing a hierarchy 
of principles [p. 159] , with the feature of tenseness overriding periph- 
erality. But the correct interaction is between perceptual and productive 
principles. In effect, to explain the upward drift of [oy] and [ew], 
they must consider them to be [+PERIPH] along with [oh] and [eh], 
though [ay], [ey], etc. are [-PERIPH] . Such juggling makes the 
peripherality feature vacuous, like the tensity feature in reference to 
in-glides vs. out-glides [both should be tense relative to the 'short' or 
‘lax’ vowels] .) 

2. The V of homorganic Vy/w drifts downward. (This is equivalent to 
Labov er al.’s principle II' minus the lax vowel claim of that principle.) 

3. Homorganic glides at the extremes of the vowel quadrilateral alternate 
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with and may come to be stabilized as nongliding long vowels ([iy uw 
æh ah ah]. Minimization of in-glides coincides in these same vowels 
(this explains why sets like [ih] , [iy] , and [i:] are co-existing variants 
that initiate new downdrifts, since they are perceptually ill-sorted). 

4. Minimization of out-glides produces new in-glides (e.g., [ew] > [zh]}), 
resulting in variation between Vy/w and Vh. There is never uncondi- 
tioned variation between Vy and Vw without intermediate Vh (transi- 
tion, historically). 


IIT. Causation 


I do not propose to make any claim whatever about causation in the sense of 
what the social setting might be for a particular favoring of variant X or 
variant Y. This will rarely if ever be recoverable from the past, even though it 
can, because of Labov's extraordinarily insightful efforts and methods, be 
tagged with considerable precision for those on-going changes that we have 
the time and manpower to investigate currently. Neither do I have anything 
to say about the phonetic environments that favor, and that lead the way, in 
the raising of Vh. I am persuaded that Labov et al.’s characterization of the 
favoring environments indeed has a purely phonetic basis of the type that 
recently Ohala (1974, 1975) and much earlier Schuchardt (Vennemann — 
Wilbur 1972) argue for, with secondary change (i.e., spread) coming about by 
borrowing and analogy. 

But it strikes me as highly interesting that so much of the same sort of 
change and even the very same changes should have occurred and recurred in 
English (and in most of the Germanic languages) for such a long time; what is 
the nature of their perseverance? Somehow they must be 'natural changes in 
the same sense that assimilation and other ‘conditioned’ changes are natural. 
The perseverance must be a function of coherence within the vowel system 
itself, with the essential properties of the system having changed little or not 
at all. The possibilities of vowel change in general are very rich, and when we 
find that a language has strongly favored, over a huge geographic area and long 
time span, a very small subset of these theoretical possibilities, and has used 
them over and over again, we want to know why. My explanation, as is known 
from my earliest publications on this subject, is that the vowel system of Old 
English — I would say, in fact, of Proto-Germanic — was not at all a system of 
long—short oppositions, with a set of long—short diphthongs, all out-gliding (in 
fact, all to [-w] under a conservative interpretation of the io, eo spellings), 
but rather a system of simple vowels with both in-gliding and out-gliding 
diphthongs. What has been added to that view in this presentation is coherence 
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in the explanation of the possible shifts through generalizing Labov er al.’s 
principles of chain-shifting under competing principles of diphthong optimi- 
zation, namely perceptual and productive principles. Both are often cited in 
the literature on sound change but not, so far as I know, united elsewhere to 
account for these particular constraints on variation within vowel systems 

of this specific type. Nor, so far as I know, have other students of historical 
Germanic tried to explain the perseverance of these sound changes (if they 
perceived perseverance as existing at all) as being guaranteed and predicted 
by the typological properties of the system. The scholars who saw it first 

and most clearly were George L. Trager and Henry Lee Smith, Jr., though they 
published the historical consequences of their views very fragmentarily (the 
only item I know is Trager — Smith 1950). The kind of phonological theory 
they espoused is unfashionable these days. Because of the variable-rule 
feature-notation Labov has adopted, his views may appear to be closer to 
more recent kinds of phonology: but the substance of his claims about chain- 
shifting, at least, and the kinds of phonetic realities his chain-shifts operate 
on, are quite close to Trager-Smith views and to their development in the 
history of English that I continue to pursue. It seems to me that abstract 
phonologies have a great deal to say about morphophonemic alternations but 
that they tend to obscure the surface system that is the residence of regularity 
in and motivation of sound change. 


Notes 


1. It is the interaction between these two that Labov et al. (1972) fail to capture, as I 
understand their explanation. See below, sections Il and III, for further discussion. 
I mean my remarks to be supportive, not critical, of Labov's position, though in the 
effort to clarify and generalize my position I may appear to be more critical than I 
intend to be about his. 

2. It only appears superficially that ME 4 and ME o have ‘shifted’ rather like the 
diphthongs. They merely unround, with some adjustments thereafter toward pre- 
existing or universally less marked norms. The simple nuclei do not remain abso- 
lutely stable, but the changes are differently motivated and differently activated. 
And they are in any case much more stable than the diphthongs, in the history of 
all the Germanic languages. 

3. For convenience, I will hereafter write [y] for [i] and [w] for [u]. I think they also 
represent the best phonemicization of the data, but that conclusion is neither neces- 
sary to nor entailed by my argument. Also for convenience, I will write [h] for [ə]. 

4. Wolfe (1972) finds no orthoepistic support for my view that a central diphthong 
[iy] / [əy] is the stage that follows [iy]. That leaves any analysis stuck with the 
necessity to explain why [ey] from numerous sources did not collapse with the 
putative [ey] from ME’. Several possibilities are more likely than the Labov et al. 
(1972) use of the peripherality feature: e.g., assign [ey] to day in contrast with 
[ey] in die. This question, though both unsettled and unsettling, does not affect 
the remainder of my argument. 
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5. [use [A] to represent the vowel of MnAmerE but, putt, mud, which I would charac- 
terize as tense mid central unround. I use [9] to represent a somewhat higher vowel 
than [A], approximately [4]. 

6.  Irefer to a historical vowel by its standard philological identification. This serves 
only the purpose of identification; it does not represent what is in my opinion the 
most informative symbolization of the best phonetic/phonemic reconstruction we 
can devise. 

7. Labov et al. (1972) consider [o] > [5] > [a] to be an instance of II’, which I find 
mysterious since I see no phonetic feature shared by these vowels and the usual 
down-drifting nonperipheral diphthongs like [Aw], [ay] . One can make a case that 
ME à > MnE [A] in but, cut, rub is a ‘falling’, but more reasonably it is simply 
unrounding with subsequent normalization of the universally highly-marked high- 
central or high-back-unround vowel. 

8. This principle, called ‘functional nucleus-glide differentiation’ by Labov et al. 
(1972), is very old in the metatheory of linguistic change. 1 am not yet sure who 
first enunciated it clearly, but at least Vendryes had it clear in 1902 (Keiler 1972:113). 

9. Principles I’ and II’ are not in fact ‘translations’ (p. 106) of their first-stated I and 
H. The latter don’t work at all, as far as I can see, whereas I’ and Il’ do work 
because they correlate with in-gliding and out-gliding. That correlation does not 
exist for tense/lax, in any consistent way. 

10. Principle III seems correct, nevertheless, given French [u] going to [ü] and the 
Scots example above. If it is correct, it would in principle support my view that the 
stage following OE/ME [uw] was a high-central diphthong rather than the ortho- 
epistically supported [ow]. 
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GUY A.J. TOPS 


The origin of the Germanic dental preterit: 
Von Friesen revisited 


1. Preliminaries 


1.0. Introduction! 

Historical linguistics always involves a certain amount of guesswork. When 

the available data are insufficient to solve a particular problem, one can of 
course throw in the sponge and accept total defeat. But this is not very attrac- 
tive. It is also possible to acknowledge frankly that one is guessing, and to 
minimize the chance of guessing wrong by imposing a number of restrictions 
upon oneself. 

The insoluble problem (Penzl 1972:35) I will be dealing with in this paper 
is that of the origin of the Germanic dental preterit. There are three restric- 
tions I want to impose upon myself. First, I have tried to propose a formally 
correct solution that is neither contradicted by itself nor by known facts. 
This may seem obvious, but I have shown elsewhere (Tops 1974) that most if 
not all solutions presented thus far are contradictory. In this paper I will 
refrain from dealing in detail with other theories, except in the appendix, 
where I will, for reasons explained there, discuss Rauch's (1972) article. 
Secondly, I have attempted a solution which is simple and straightforward in 
that it requires little or no analogy and only a very limited mixture of forms, 
which, I hope, is not controversial. It is also simple in that only one origin 
of the Germanic dental preterit is posited rather than a multiple origin in the 
different Germanic languages. Incidentally, positing that the formation began 
in one language (viz., Proto-Germanic) entails at least the probability that 
the dental form has but a single origin. (For the disadvantages of assuming an 
Indo-European origin, see § 1.3.) Thirdly, I have tried to please linguists of 
different persuasions. It seems to me that a solution which is acceptable to a 
great many people, who may have very different notions about the nature of 
language and language change, has a better chance than one that is acceptable 
only to the orthodox generativist or the diehard taxonomist. 
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To be honest, however, I hereby give advance warning to those who refuse 
to recognize all and any form of grammatical conditioning that they will 
not find my solution to their liking. But before they turn away from this 
paper, I would advise them to let themselves be convinced by Anttila 
(1972:77f.), who establishes beyond reasonable doubt that grammatically 
conditioned sound change does occur. 

If all this sounds very promising, it remains necessary to stress once again 
that the problem is indeed ultimately insoluble for lack of data, and that the 
"solution" I offer remains to a large extent guesswork. I do not think that it 
is worse than some of the previous solutions, which were often presented with 
much more self-confidence than I would venture to show. That it has actually 
a better chance of being correct is something I can merely hope. 


1.1. The dilemma 

The dental of the Germanic “weak” preterit appears in the Germanic languages 
as d (Go. nasida ‘I saved"), t (Go. mahta ‘I could’ — formally I might), b (Go. 
kunpa ‘I could’) and ss (Go. wissa ‘I knew’). The first, d, points back to IE dh, 
via Grimm's law, or to [E t, via Grimm's and Verner’s laws. The others all point 
unambiguously to IE t: IE ? normally becomes PGmc. p (Grimm's law), but 
remains £ under certain circumstances; as for ss, it is derived from IE dt or tt. 
All this is generally accepted. 

The next point to be made is that the long Gothic forms of the dual and 
plural indicative and of the optative somehow contain the preterit of the verb 
*don ‘to do’. Thus the ending of Go. 1 pl. ind. nasi-dedum ‘we saved’ is to be 
compared with OS dedun, dadun, OE diedon and OHG tatum ‘we did’. This 
is not generally accepted; yet all other explanations of the long Gothic end- 
ings are so intricate and tortuous that they must be rejected, especially in 
view of the remarkable coincidence that Gothic has short forms (of the type 
] sg. nasida) where Old Saxon and Old High German have short stem vowels 
in their past paradigms of don and tuon (1 sg. OS deda, OHG teta). Even if 
it is not immediately clear how these two facts are connected, I find it hard 
to believe that they are not connected at all. 

The Proto-Germanic verb *dön is derived from the Indo-European root 
*dhe-/dho-. This, then, is the dilemma: there are forms that require us to go 
back to IE £ and others which we can derive only from IE dh. 


1.2. Conceivable solutions? 

Theoretically, such a dilemma can be solved in two ways: by invoking a 
mixture of t and dh-forms and by reducing one of these to the other by 
means of a sound law. The latter alternative has been attempted only by 
Collitz (1912), who later seems to have abandoned his sound law (see Tops 
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1974:51—53), and by Rosen (1957) and Wisniewski (1963), who both admit 
that their solutions are only partial. 

Several kinds of mixtures could be proposed. (a) It may be assumed that 
an Indo-European t-formation lies at the basis of the dental preterit and that 
this formation was subsequently influenced by PGmc. *dön (<IE *dho-). This 
is currently the most popular solution, defended by, among others, Wagner 
(1960), Watkins (1962), Bech (1963), Ball (1968), Hiersche (1968), Meid 
(1971) and Rauch (1972), although these authors differ widely as to the 
details. (b) Conversely, one may assume that the verb *don lies at the origin 
of the endings and that t-formations later intruded. This is the position of 
most supporters of the classical composition theory, which seems somewhat 
discredited nowadays. The latest paper to take this position was that of 
Hermann (1948), but in the nineteenth and in the beginning of the twentieth 
century some of the greatest names in the history of historical linguistics 
held this view (see Collitz 1912). Two fairly recent Gothic handbooks also 
continue to uphold it, Hempel (1966) timidly, Krahe (1967) boldly. 

Whereas (a) and (b) are secondary mixtures (that is to say, they suppose 
either ¢ or dh to be original, and subsequently add the other), (c) through 
(e) are true mixtures. (c) It can be supposed that some forms are derived 
from Indo-European ¢t-forms and others from Indo-European dh-forms. The 
best known, most recent, and perhaps most notorious defender of this 
position seems to have been Hirt (1932). (d) It is also conceivable that all 
dental preterits go back to formations containing IE f and that some of these 
also contained IE dh, but nobody has ever proposed anything like this. (e) 
The last conceivable solution would be to derive all preterits from a forma- 
tion containing IE dh and to allow for some of these to contain IE t as well. 
This idea, in a way the converse of (d), was proposed by von Friesen (1925). 

A survey of all these conceivable solutions is given in the following table. 


Conceivable solutions 














Reduction Mixture 
via sound 
1 


aw Secondary True 











t original dh original some dh both dentals 
dh added £ added some present 


all f all dh 
l some some 
(Collitz) also dh also t 


(Rosén) 
(Wisniewski) (a) (b) (c) (d) (e) 
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1.3. Methodological evaluation of the conceivable solutions 
Methodologically, the reduction via a sound law would be the most attractive 
solution. Unfortunately, Rosén's accounts for a very limited number of 
forms only. Wisniewski claims to be able to solve all problems except for three 
forms (Go. wissa, bauhta ‘I bought’ and OHG tohta ‘(me) thought’). Even if 
we accept all her solutions — and Hiersche (1968) and I (Tops 1974) are of 
the opinion that one should not — we must notice that she is forced to posit 
an Indo-European sound change and hence that the Germanic dental preterit 
is an Indo-European formation. In the absence of other dental preterits in 
Indo-European languages, corresponding to the Germanic one, this is such a 
methodological disadvantage that it surely cancels whatever advantage the 
reduction via a sound law might have. 

True mixtures are obviously preferable to secondary ones, as the latter 
must explain how the introduction of dh (in solution (a)) or of f (in solution 
(b)) came about.? Among the true mixtures, solution (c) will have a very hard 
time explaining such forms as Go. kunpedum ‘we could’, which has two 
dentals, p pointing to IE 7 and d (presumably) to IE dh. This leaves us with 
alternative (e). 

Of the four mixtures proposed this is, on the face of it, the most attractive 
one. It becomes even more attractive when we notice that the forms with 
and without £ are for von Friesen forms of very much the same kind. 


2. An outline of von Friesen's theory 


2.0. Introduction 

In this section I will present an outline of von Friesen's theory. I will not 
enter into details; instead, I will concentrate on a number of objections 
which have been raised to it but which I think to be invalid. This will, I hope, 
salvage a number of essential points of von Friesen's theory, which I will need 
later on in presenting my own. 


2.1. Starting point 

The starting point of von Friesen's theory is that of the classical composition 
theory: the dental preterit was originally a Proto-Germanic compound con- 
sisting of a verbal noun plus the perfect tense of *dön. 

In a way this very starting point is doubtful, for it seems to be the general 
view that in the Germanic languages compounds consisting of a noun and a 
verb are very late.^ Meid (1967:35—36) makes a possible exception precisely 
for the dental preterit. Lowe (1972:216) bluntly says that this sort of com- 
pounds was a development in the dialects. Voyles (1974:169) reconstructs 


The origin of the Germanic dental preterit: Von Friesen revisited 353 


but one type of noun-verb compound in West Germanic, but it is one expressing 
an S-V relation, and of course West Germanic is not Proto-Germanic. 

Yet this objection cannot weigh very heavily. In the first place, periphrasis 
is already an Indo-European device. Secondly, periphrasis by means of the 
verb do occurs all over Germanic (Hiersche 1968:404). These two arguments 
are largely sufficient to allow do-periphrasis in Proto-Germanic, even if the 
actually attested forms can be shown to be independent of each other. For 
it can then be argued that the tendency to periphrastic formation was always 
present, in Indo-European, in Proto-Germanic, and in the attested daughter 
languages, and that it rose to the surface at different times and in different 
places, among others in the dental preterit. 

The step from periphrasis to compounding is not very great.” It must be 
borne in mind that the bound between the verbal noun and the periphrastic 
verb was very tight, the periphrasis serving to mark past tense. Indeed, the 
construction occurred with preterit-present and derived verbs, which could 
not be inflected for past tense. 


2.2. The compound 

Von Friesen made an original contribution to the composition theory in 
that he allowed two kinds of verbal nouns to appear as the first element of 
the compound. Before him, all the adherents of the composition theory had 
reconstructed the first element of the compound as related in some way to 
the verbal noun in IE -onom, which lies at the base of the Germanic in- 
finitives. But to account for the dental preterits containing IE f, von Friesen 
invoked verbal nouns in IE -ti and -tu. The formal similarity between these 
verbal nouns and some dental preterits had already been noticed by Collitz 
(1912, chapter 2). 

For von Friesen the second element of the compound was furnished by 
what used to be the Indo-European perfect. This is not exactly an uncon- 
troversial point: several people have argued for invoking aorist forms, and 
Bech (1963: 8 53) has posited an Indo-European imperfect to explain the 
endings of the dental preterit. I do not want to enter this polemic here P 
Instead, I consider it sufficient to point out (a) with von Friesen, that all 
unassailable explanations of Germanic preterit endings involve Indo-European 
perfect forms; (b) that there is a large minority, if not a majority, of current 
scholarship that agrees with this position; and (c) that, keeping Occam's 
razor in mind, it is preferable to start from perfect forms if this can be done 
without too much inconvenience; I think this is quite possible. 


2.3. The reduction of the compound 
The reduction of the formidable compounds thus posited (e.g., *banhti-deda*, 
*bruhtu-dedà* , *fullejo-Teda* , to use von Friesen's transcriptions) was von 
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Friesen’s major problem. He tried to solve it by means of haplology and an 
accent attraction rule. As I will not retain any of these arguments, there is 
no need to present them here.’ 


2.4. The endings 

The reconstruction of the endings and their development is a matter of de- 
tailed study and I think no two scholars will agree about each and every point. 
I deviate from von Friesen in a number of what I would call minor issues, but, 
as already indicated, I follow him in deriving the endings from what used to 
be the Indo-European perfect of *dhe-/dhö-. Precisely this point has called 
forth a fundamental objection from Sverdrup (1929:28f.), which must here 
be rejected. 

It is obvious that in the old Germanic languages the endings of the dental 
preterit differ a great deal from the past paradigm of the verb do. According 
to Sverdrup, the association between the forms of this independent paradigm 
and the endings of the Germanic dental preterit (if we derive the latter from 
the former) would have been so strong as to prevent the formal divergence 
we actually find. 

But this point is not well taken. The transition from compounding to 
derivation may very well cause a weakening of the morpheme which loses its 
independent status. Lowe (1972:213, 222) makes this quite clear. As an 
example he uses PGmc. *lika- ‘body’, which obtains the meaning ‘having the 
body of' when it functions as a suffix. The development in the modern 
languages is obviously even more conclusive than in the older ones, adduced 
by Lowe. As an independent word, */ika- developed into Du. lijk [1e.!k] 
‘corpse’, Southern German Leiche ‘burial’ and English /ike. It is still a recog- 
nizable suffix in Du. vrese-lijk [lək] ‘terrible’ (lit. 'fear-like"), Ger. bitter- 
lich and English bitter-ly. In Du. zulk, Ger. solch and Eng. such the suffix 
has been reduced beyond recognition. 

An example that is an even better contradiction of Sverdrup's objection 
can be found outside Germanic, viz., in the French conditional. This 
paradigm is a development from an original compound consisting of the 
infinitive plus the imperfect of Lat. habére, Fre. avoir ‘to have’. Most forms 
of the French paradigm of avoir are direct continuations of the full forms of 
the Latin paradigm, but the endings of the conditional go back to reduced 
forms of this paradigm; compare 


Latin full French full Latin reduced French reduced 
forms forms forms forms 
Sg.1 habebam avais -eam chanter-ais 
2 habebas avais -2as chanter-ais 
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Latin full French full Latin reduced French reduced 


forms forms forms forms 
Sg.3 habebat avait -€at chanter-ait 
Pl. 1 habebamus avions -eamus, -iamus  chanter-ions 
2 habebatis aviez -eatis, -iatis chanter-iez 
3 habebant avaient -eant chanter-aient 


It is interesting that these reduced forms are described as regular phonetic 
developments (Fouché 1967:411) and that the reduction of the full form 
habebat to habeat (the stage between the full Latin forms and the full French 
ones) is ascribed to “un phénomene de dissimilation dans les imparfaits dont 
le radical se terminait par la méme consonne" (Fouché 1967:236). 


3. Other arguments in favor of von Friesen's theory 


3.0. Introduction 

In § 1.3 I have stressed the methodological advantage of von Friesen's theory; 
§ 2 was devoted to discarding basic objections to it. In this section I will 
discuss a number of arguments that should further recommend this theory 

to us. 


3.1. Formal arguments 

The formal argument that favors all variants of the composition theory has 
already been mentioned on p. 350: where the West Germanic past paradigm 
of *dön has a short stem vowel? , the endings of the Gothic dental preterit 
are also short (cp. OS deda, Go. nasida); where this paradigm has a long stem 
vowel, the endings of the Gothic dental preterit are also long (cp. OS dädun, 
Go. nasidedum). 

Von Friesen's theory also has the advantage of accounting for the different 
ablaut gradations to be found in the stem of the dental preterit. As a general 
rule, verbal nouns in -ti had zero grade in the root, those in -tu had full grade 
and those in -onom also had full grade. But already in Indo-European times 
this rule had many exceptions (Meid 1967:151) so that it is impossible to 
trace for each individual word which root one should expect. Nor is this 
necessary for our purpose: it is sufficient to establish the general principle 
that these different verbal nouns can account for the different stem vowels 
in the dental preterit. The credit for this argument must go to von Friesen, 
although I have modified it somewhat. 


3.2. A semantic argument 

One of the major problems of the composition theory has always been the 
elucidation of the relation between the two elements of the compound. (This 
remained a problem for Hermann as late as 1948.) In von Friesen's theory 
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there is no such problem: it is a straightforward O-V relation, semantically 
transparent and uniform for all dental preterits. 


3.3.A confirmation? 

One of the most convincing and impressive arguments an historical linguist 
can ever encounter is a reconstruction that is subsequently confirmed by an 
attested form. I venture to suggest that three Gothic forms von Friesen was 
apparently unaware of may actually confirm his reconstructions. They are 
faurhtidédun (Codex Argenteus, Luke 9:34; regular *faurhtedun), usbauh- 
tidédi (Ambrosianus A, Gal. 4:5; regular *usbauhtédi) and mahtededeina 
(Ambrosianus B, 2 Cor. 3:7; Ambrosianus A has the regular mahtédeina 
here). I put forward this suggestion with considerable trepidation, since I am 
well aware that these three forms can be interpreted in several ways. 

The form faurhtidedun can be considered a regularization. The original 
infinitive of the verb meaning ‘to fear’ had no dental suffix, but forms like 
faurhteip (Matt. 8:26, Mark 16:6) and faurhtjaina (John 14:27) allows us 
to safely reconstruct a new infinitive *faurhtjan , interpreted presumably as a 
denominal infinitive and containing the suffix 1. Faurhtidédun is then a 
regularization, according to this new infinitive, of the third person plural of 
the past. 

This way of reasoning is unassailable. But it cannot be applied without 
further ado to usbauhtidedi and mahtédédeina, since there are no forms 
that could lead us to set up secondary infinitives *bauhtjan and *mahtjan .'? 

An attempt could be made to explain usbauhtidédi and mahtédédeina 
as regularizations of another type. As a general rule the preterit of weak verbs 
should be derived from the present. But, one could argue, mahta and bauhta 
are so irregular that they contain what are really preterit stems in their own 
right. Usbauhtidedi and mahtédédeina, then, are regularizations in that they 
consist of the preterit stems plus the most frequent endings of the dental 
preterit, viz., those of the jan-verbs (nas-idedi : bauht-idedi). This requires us 
to read mahtededeina as *mahtidedeina, but that is no problem in view of 
the frequent scribal alternation i ^2. In the first version of this paper I was 
willing to allow this reasoning as possibly valid; now, however, I think it is 
spurious. The flaw is that it compares two stems of very different kinds, 
viz., a dental stem (bauht-, maht-) and a non-dental stem (nas-). It should be 
borne in mind that the dental is the primary characteristic of the feature 
past. The only comparison of stems which is sensible, therefore, is that of 
bauht- and maht- with nasid-.!! 

Finally, it is obvious that mahtededeina can be a simple scribal error of a 
very frequent type, namely the repetition of the identical segment éd or dé. 
But the same cannot be claimed for the other two forms."? 
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It is acceptable to give separate explanations of these three forms. But it 
is preferable to explain them in a uniform way, as archaisms corresponding 
to von Friesen’s reconstructions. (But see also § 4.4.) Also, it seems that this 
is the only way to account for usbauhtidédi. 


4. Von Friesen revisited 


4.1. The beginnings 

I put the beginnings of the dental preterit (that is, the intensive use of the 
periphrastic construction) very early, perhaps in the earliest period of Proto- 
Germanic, and certainly at a time before Proto-Germanic began to systemati- 
cally use the verbal noun in IE -onom, PGmc. -anam , as an infinitive. That this 
was a fairly late development has recently been shown by Jeffers (1975). 

At that time all sorts of verbal nouns could be used in the periphrasis and 
there are good reasons to believe that the verbal nouns in -£i and -tu were so 
used. It is certain that the Germanic dental preterits whose dental goes back 
unambiguously to IE £ are very old. They are irregular in that they have no 
medial vowel and often t, p or ss instead of the far more frequent d. They 
occur with great frequency in all the Germanic languages. Finally, Ce typically 
occur in preterit-present verbs, a notoriously old category, whose Germanic 
infinitives are not direct continuations of Indo-European verbal nouns in 
onom, but secondary infinitives formed in later times and modeled on Germanic 
infnitives in -an(am). For all these reasons I claim that the oldest dental 
preterits were formed from verbal nouns in -ti and -tu plus the perfect tense 
of *don.? 

The reconstruction of this paradigm is problematic. I will not attempt an 
Indo-European construction since this is unnecessary, the dental preterit 
being a Germanic innovation. The Proto-Germanic forms I would like to 
propose are the following: 


Sg.1 *dedöm/dedem Pl. 1 *dedom- 
2 *dedös/dedes 2 *dedop- 
3 *dedop/dedép 3 *ded6n- 


This paradigm is very similar to that proposed by Knapp (1968:311). The 
following points require further discussion. (a) I accept, with Knapp and 
others, both & and o gradations; cp. Go. slépan/saislép and letan/lailot. (I 

omit the e grade in the plural because I do not need it.) I grant that this is 
irregular. But then the verb *dön was irregular, whichever way it is looked 

at; witness the o grade in the present.'^ (b) In the plural Watkins (1969: 8 22) 
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wants to reconstruct a reduplication with a long vowel, comparing Go. 

dédun and OS dädun with Gatha-Av. dadara, and in this he is followed by 
Meid (1971:86). I cannot evaluate his argumentation from the Indo-European 
point of view. But if one considers the consequences, within the Germanic 
languages, of positing an original 3 pl. PGmc. *de!dun in combination with 
an original 2 sg. *dedös or *dedés, it will be seen that this combination causes 
immense problems for the explanation of certain later forms, notably 2 sg. 

OS dadi (OHG tati) and 3 pl. OS dedun. Either it can be argued that the Old 
Saxon verb was reduplicating and then dedun is readily explained as con- 
taining a generalization of the short reduplicating vowel; but dadi stands 
unexplained. Or one could argue that the Old Saxon verb was strong and, 
given the general tendency of all the North West Germanic languages to give 
up reduplicating in favor of strong or weak preterits, this could be the wiser 
solution. In this view dädi presents no problems: in the strong verbs of the 
fourth and fifth classes the second person singular always has a long vowel. 
But now dedun cannot be explained. The reconstruction I am proposing offers 
no such problems: dedos and dedun are considered old, reduplicating forms; 
dadi and dàdun innovations, which occurred when the verb went from 
reduplicating to strong.!* (See also below, 8 4.3.) 


4.2. The reduction of the t-forms, stage 1 


4.2.0. Introduction 

The next step required is a first reduction of the compounds of the type 
*banxtidedom. This cannot be justified phonologically; hence we must have 
recourse to morphological, grammatical conditioning.” °? 


4.2.1. Orthodox generativism 

This is no problem for some generativists, who allow reference to be made 
*to the morphophonemic and/or superficial grammatical structure of relevant 
strings." The quote is from Postal (1968:233—34), who argues very forcefully 
for this possibility. Scholars who accept his argumentation will think it suf- 
ficient to state that the medial vowels of compounds consisting of a noun and 
a verb were dropped early in Proto-Germanic. 


4.2.2. Functionalism 

But this way of reasoning is not acceptable to many scholars. Campbell 
(1974), besides questioning the validity of Postal's examples (in his footnote 
2), imposes a formal constraint on the morphological conditioning of sound 
change: “Morphological conditioning of sound change happens only in cases 
Where an unrestricted sound change would eliminate important morphological 
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distinctions” (Campbell 1974:89). The examples in Anttila (1972:77f.) 
seem to corroborate this constraint. 

The drop of the medial vowel I am proposing in the compound N+ V 
can without any great trouble be described within this constraint. An unlimit- 
ed drop of the medial vowel in compounds would tend to obscure the first 
element of that compound. This would be very awkward in a compound 
consisting, e.g., of N; +N, or of Adj. + N. Dropping the medial vowel in 
such a compound would formally separate N, or Adj. in that compound from 
uncompounded N, or Adj.; yet one would still want to perceive compounded 
N; or Adj. as identical to uncompounded N, or Adj. In our case, however, 
a formal separation of compounded *banxt(i)- from the uncompounded 
noun was not so bad, because the entire compound was beginning to function 
as part of the inflection of a verb. It was far more important for the first part 
of *banxt(i)dedom to become associated with the verb think (I do not venture 
a Proto-Germanic reconstruction) than to remain associated with the un- 
compounded noun *panxtiz. 


4.2.3. Natural generative phonology 

Insofar as the reduction I am proposing requires direct grammatical condi- 
tioning, it is unacceptable to the variant of natural generative phonology 
defended by Hooper (1973). She claims that any new rule that enters the 
language should be strictly phonetically motivated — that is, it should be 
statable in purely phonetic features —and therefore exceptionless. In order 
to explain the counter-examples to this strong regularity hypothesis, she 
makes the following claims: (a) It is necessary to distinguish between the 
result of a sound change, which may show irregularities, and a sound change 
in progress, which must not. (b) A new rule (which is always purely phono- 
logical, as stated above) enters the language as an optional rule. (c) (I quote:) 
“Very soon, the new rule runs headlong into the established morphophono- 
logical processes in the language and a conflict sometimes results, particularly 
if the output of the new rule obscures some morphological distinctions, or 
violates some other phonological constraints active in the grammar. When 

the new rule stabilizes as an obligatory process, the conflict must be resolved.” 
(Hooper 1973:126) 

Whether Hooper is right or wrong is something I do not want to discuss 
here. But it is possible to state the reduction I am proposing in terms that 
meet her claims. It would be easy to formulate a general rule in purely pho- 
netic terms; roughly 


€ 


V 
[— stress] 


= ġ | # [+ stress] (X) [+ stress] (Y) # 
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(A short unstressed vowel is dropped when it is immediately preceded by a 
stressed syllable and followed (not necessarily immediately) by a stressed 
syllable.) 

This rule, if applied, would precisely have the two results which Hooper 
claims will prevent its absolute generalization. It would blur morphological 
distinctions, viz., the structure of the first element of the compound (see the 
previous section). And its result would contain all sorts of medial consonant 
clusters which did not occur in Proto-Germanic.!$ 


4.3. The reduction of the t-forms, stage 2 


4.3.0. Introduction 

After the first reduction *banxtidedom has become *banxtdedöm, which 
one may safely assume to have been simplified, via *banxttedöm, to 
*banxtedom.*" 

The status of this form is interesting. Functionally it is becoming a preterit, 
on a par with the ablauting preterits of the strong verbs; but its accentuation, 
which has two main stresses, suggests it is still a compound. It is from this 
ambiguous status that we must start when describing subsequent developments. 

But before that, I must devote some attention to two phenomena whose 
role we must not lose sight of: the re-interpretation of *dedöm and the accen- 
tuation of the posited compounds. 


4.3.1. *dedom re-interpreted 

The re-interpretation of *dedom, originally reduplicating, as a strong verb of 
the fifth class 17° poses no problems for North West Germanic. Because there 
the entire class of reduplicating verbs disappeared except for a few traces. 

But in Gothic the reduplicating verbs constituted a viable class; so why 
should *dedöm have been re-interpreted there? Would it not be better to 
accept Watkins' view and assume an original long vowel in the preterit from 
the start? But as I have already explained (§ 4.1), this hypothesis creates 
problems for the explanation of other forms. Moreover, the problem posed 
by this transition is not exactly insurmountable. Parallel cases, that is to say, 
transitions of verbs from one viable class to another, perhaps even less viable, 
do occur. In certain Dutch dialects, for instance, the past tense of the verb 
maken ‘to make’, originally and regularly maakte (dental preterit) has become 
mik (new ablaut, class VII), although obviously the dental preterits are the far 
more numerous and viable class. A better-known example is snuck used as 
the past of sneak by many Americans. No good “reason” for such transitions 
can be given; they can only be stated. 

A second problem pertaining to this re-interpretation is its date, or better, 
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its chronology relative to the second contraction (to be discussed in § 4.3.3). 
I place it before that second contraction in (pre-)Gothic, but after it in (pre-) 
North West Germanic. It might be objected that I am thereby putting the 
separation of the Germanic languages far too early, perhaps even before the 
Germanic accent shift (see below), and that, moreover, I am really positing 
two origins of the Germanic dental preterit. 

However, van Coetsem (1970: 15) has pointed out that the first differen- 
tiation between the Germanic languages must be placed before the Germanic 
accent shift. I think I am therefore justified in putting a relatively minor 
change such as the re-interpretation of one verb fairly early in one dialect 
and somewhat later in another. 

As for the second objection, I am positing a single origin of the formation. 
It cannot be denied that at one point the Gothic and North West Germanic 
dental preterits diverged, and I see no fundamental objection to putting this 
divergence fairly early. 


4.3.2. Accentuation of the compound 

I have so far avoided marking the accents on my reconstructions. Von Friesen 
silently assumed that the first syllable of each element of the compound was 
stressed, and thus transcribed *pánhti-dédà* . However, I put the origin of 

the formation in the earliest period of Proto-Germanic, that is, before Proto- 
Germanic shifted all its accents to the first syllables. In reduplicated forms 
the accent was originally on the root and not on the reduplicating syllable 
(Meid 1971:97f.), and thus I reconstruct *pánxtidedóm , later *bánxtedom 18 


4.3.3. The reduction proper 

A form like *pánxtedóm was subject to the tendency to drop its medial 
vowel. Prokosch (1939: 135) is clearly right when, discussing the developments 
in medial syllables, he writes: “In Medial Syllables conditions are so irregular 
that a general rule working with uniform consistency can hardly be estab- 
lished." However, one may cite a number of reasons why forms like 
*bánxtedom were particularly hard pressed to drop their medial vowels. 

(a) The first syllables of forms of this type were always long, as they ended 

in the final root consonant plus £t, belonging to the original suffix. It is generally 
accepted that medial vowels were dropped sooner after long stems. (b) The 
unstressed syllable stood between two fully stressed syllables. This is a very 
different situation from a non-compound word such as Go. aupida ‘desert’, 

in which the last syllable did not have primary stress.'? (c) A form like 
*bánxtedóm may provoke haplology. Whereas Sverdrup (1929:24—31) may 
be right in claiming that haplology all by itself cannot lie at the basis of a 
sound law, it may in this case have been a contributing factor. And we must 
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not forget what happened to the French forms discussed in § 2.4. (d) 
While the root *banx- was recognizable as such, the endings (whichever 
their shape at that time) were also recognizable as past endings.”° But the 
extra syllable containing e belonged neither to the stem nor to the ending. 
For all these reasons we may assume that *bdnxted6m in its turn was 
shortened and that the resulting consonant cluster was again simplified, 
yielding *banxtom ^! This shortening occurred in all forms in North West 
Germanic and in the singular indicative in Gothic. The Gothic optative and 
plural indicative, however, had a long ë, which was not dropped. The long 
Gothic forms were thus to retain their semi-compound character, and it is 
noteworthy that Bennett (1970:466—67) also describes these forms as 
"quasi-compounds", albeit for very different reasons. 


4.4. The overlong Gothic forms 

The overlong Gothic forms already discussed in $ 3.3 present a problem in 
that an explanation for the absence of the syncopation must be given. I 
could solve this problem most neatly by invoking the theory of lexical dif- 
fusion, for which it seems to me Chen and Wang (1975) offer convincing 
arguments. In this view the overlong Gothic forms could be lexical items 
left unsyncopated after the first syncopation had petered out. 

But this theory is fairly novel, has not been received without criticism? 
and may therefore not seem convincing to everybody. For those that remain 
sceptical about it, I would point out that the long Gothic forms never 
underwent the second syncopation. Thus they retained the ambiguous state 
discussed in § 4.3.0. If they could still be perceived as compounds, it is 
conceivable that the unsyncopated, full form of the compound could again 
emerge to the surface when the first syncopation rule disappeared from the 
language. The “quasi-compound” intonation which they kept may have 
helped here. 

I am well aware that this is a fairly weak argumentation. Yet those three 
overlong Gothic forms so tantalizingly reflect von Friesen’s reconstructions 
that I cannot but advance it, for all its weakness. 


4.5. The regular forms 

Having accounted for the £-forms? , I still have to explain the forms contain- 
ing d. In particular I must answer an obvious objection, voiced first and from 
a slightly different viewpoint, by Sverdrup (1929:23) against von Friesen: 
how can one drop the i of *banxtidedöm, yet find the i preserved in nasida? 
There are two possible solutions. The simplest is to assert that the rule 
dropping i was preserved in Proto-Germanic only as long as Proto-Germanic 
used nouns in -ti and -fu to form its dental preterits; when it started to use 
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the forms later to become infinitives, this rule was dropped. This solution, 
although very simple, is also very much ad hoc. It is better to point out that 
the forms which were to develop into infinitives had two suffixes (IE -on-om, 
PGmc. -an-am), unlike the nomina actionis in -£j and -tu discussed so far. It 

is impossible to trace exactly what portion of a Proto-Germanic infinitive 

like *nasjanam would enter into a compound. The only sure ground we can 
tread on here is the certainty that the original shape of a later form containing 
a medial vowel was a lot longer than the original shape of a later form without 
such a vowel. 

If one is willing to assume that the “regular” weak verbs formed their 
dental preterits very late, that is, at the time the "irregular" dental preterits 
had already gone through both stages of their syncopation, one may assume 
an analogy along the proportions outlined in the first paragraphs of Bech 
(1963): 


Go. baht-a = dental stem + ending = nasid-a, 


in which the dental stem could be obtained from the participle. 

This analogical proportion may well be needed anyhow, even for those 
who prefer to put the origin of the "regular" dental preterits early, to account 
for the second stage of the reduction; unless they are prepared to have 
haplology play an exceedingly important role in bearing the brunt of that 
syncopation (see above, pp. 361—362). 

If this last page has sounded somewhat fuzzy, it is because I am not quite 
certain myself which possibility I should choose. Certainly the analogical 
solution is by far the simplest, but I doubt whether the "regular" dental 
preterits were formed so late, and also, if I apply it, I lose the methodological 
advantages discussed in SS 1.0 and 1.3.7 


4.6. OS habda, etc. 

Whatever the precise history of the Old Saxon forms without medial vowel 
(habda ‘I had’, hogda ‘I thought’, lagda ‘I laid’, libda ‘I lived’ and sagda ‘I 
said’) they are not problematic for my theory, since they contain d, which is 
my starting point. The consonant clusters bd and gd they show are highly 
unusual. Bennett’s (1966) discussion of Go. gahugds ‘conscience’ seems to 
suggest that they are not original formations. Bammesberger (1969) assumes 
a zero grade a for the suffix of class III weak verbs,?? which then presupposes 
as the origin of this formation *habadedom , etc. 
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5. The endings proper 


There is little that remains to be said about the endings. If one starts from 
the double paradigm proposed in § 4.1, almost all the actually attested 
endings can be derived in a straightforward manner. For an outline, see 
Bech (1963:5—6) and Tops (1974). Again, this presupposes a timely diver- 
gence of the dialects (see above, pp. 360—361). 

Except for Alemannic and a few Franconian dialects, whose plural endings 
are direct continuations of the proposed paradigm, the plural endings of the 
dental preterit must be derived analogically from the endings of the strong 
verbs. 

A final problem concerns the Alemannic optative ending -i, for which I 
. accept Bech’s (1963:29—30) explanation. I have summarized this before in 
Tops (1974:81), where I also signalled Hammerich’s (1964: 16) criticism. 
However, I unaccountably forgot to include the rejection of this criticism 
which I had in the unpublished version of my thesis. I am therefore obliged 
to take up all of this here. Briefly, Bech assumes for the weak verbs an 
indicative paradigm with endings containing o throughout, versus an optative 
paradigm containing i endings. This distinction was preserved even where 
auslautgesetze would otherwise require a reduction of -i to -i. Hammerich 
objected that the indicative first and third person singular had the ending +. 
But I would point out that this « is derived from an ending containing 0. 

At one point, therefore, the conditions proposed by Bech did prevail. One 
must only suppose that the auslautgesetz normally reducing -i to / occurred 
before the qualitative reduction of the 0 ending to -a. Since the 0 was protect- 
ed in both first and third person by a following consonant, this supposition 

is quite reasonable. 


6. Summing up 


The following points sum up the revised version of von Friesen's theory T 
have proposed. (= vF: elements taken over from von Friesen; # vF: changes 
in his theory). 

All Germanic dental preterits go back to Proto-Germanic compounds 
consisting of a nomen actionis plus the perfect tense of *dön (= vF). In 
preterits whose dental points to IE ¢ the nomen actionis goes back to an Indo- 
European noun containing the suffix -fi or -tu (= vF). Such preterits are 
older than the others (# vF), which contain the Proto-Germanic verbal noun 
in nam (= vF). This mixture explains the variation both in the stem vowel 
and in the dental (7 vF). The reduction of the forms is due to a combination 
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of morphological, phonological, and perhaps also analogical factors (# vF). 
The difference between the long Gothic forms and the others is explained by 
the different ordering of two rules occurring somewhere in Germanic: in pre- 
Gothic the re-interpretation of *dedöm as a class V verb comes before the 
second reduction of the compound dental preterit; in pre-North West 
Germanic it is the other way round (= vF, but very differently formulated). 
The endings proper are derived straightforwardly (# vF), except for the plural 
endings (= vF) and Alemannic ZG vF). 


Appendix 


Rauch's argumentation is based on the following premises: (a) Aspect is 
primary, tense is secondary. This is true for Indo-European, but also in 
general: there is evidence from child language and from European-based 
pidgin languages that tense distinctions develop subsequently to aspectual 
modifications. (b) The parent Indo-European language construct is considered 
“advanced”, containing “adult” features; the daughter language Pre-Germanic 
is postulated “with a view to language origin" and is accorded a fairly autoch- 
thonous development. (c) Overt periphrasis consisting of verbal strings is 
considered a relatively sophisticated device, which had better not be assumed 
for the early genesis of Pre-Germanic. 

With these premises in mind Rauch reconstructs Pre-Germanic as an 
initially tenseless language with imperfective and perfective stems. The former 
had perfective counterparts by ablaut, which developed into nascent past- 
tense paradigms; the latter utilized suffixed verbal nouns for tense distinc- 
tions, in our case the fo-participle. 

I can accept neither the premises of this argument nor its consequences. 
Unless it is argued that Pre-Germanic was a pidgin language, one cannot 
postulate it “with a view to language origin". Pre- or Proto-Germanic is simply 
one of the continuations of Indo-European, neither more nor less capable of 
sophisticated devices than its parent language. Since periphrastic tense forms 
occur all over Indo-European, it is a methodological necessity to consider 
periphrasis an Indo-European feature and to allow its possibility for Germanic. 

It is by no means certain that Indo-European had a system which distin- 
guished aspect rather than tense. Szemerényi (1970:286f.) argues forcefully 
against this view. But even if it did, it cannot be denied that Germanic at one 
point replaced it by a system distinguishing tense. When this replacement 
took place is anybody's guess. 

The consequences of Rauch's theory are equally unacceptable. She proceeds 
on the “semitacit assumption that the dental preterites are historically derivable 
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both phonologically and syntactically from participles” (Rauch 1972:226) 
and admits herself that her solution for the long Gothic forms (reduplication) 
is “a matter of controversy” (Rauch 1972:229). For objections to all this, 
see fn. 3 of this paper and Tops (1974:62—63 and 73—74). 

By way of conclusion I would like to stress that, in spite of my disagree- 
ment, I consider Rauch’s article highly interesting and inspiring. The only 
reason I did not discuss it in my book is that it came too late for inclusion, 
its actual publication date being much later than 1972. Especially her call for 
a combination of “methods which exploit the theoretical insight of the 
generativist with the historical perspective of the traditionalist” (Rauch 
1972:232) should be heeded by all well-wishers of both historical linguistics 
and linguistic theory. 


Notes 


1. This paper is a thoroughly revised version of the sixth chapter of my Cornell Ph.D. 
thesis. The first five chapters of this thesis have been published elsewhere (Tops 
1974). 

It is a pleasure to again acknowledge V. T. Bjarnar and G. M. Messing, Members, 
and especially F. van Coetsem, Chairman, of my Special Committee at Cornell. 
Their criticism contributed substantially to my thesis. X. Dekeyser and G. J. Steen- 
bergen, both of the University of Antwerp (UFSIA), and F. de Tollenaere, of the 
Instituut voor Nederlandse Lexicologie at Leiden, have given valuable comments 
on a draft of this version. The help they all gave me does not necessarily imply 
that they agree with the contents of this paper, and of course I alone am respon- 
sible for the imperfections it undoubtedly contains. 

This work was supported by a grant from the Department Taal- en Letter- 
kunde of the UFSIA. My participation in this conference was made possible by a 
grant from the Ministerie van Nationale Opvoeding. 

2. The names listed in this section are not intended as a complete survey of the 
scholarship on the problem; for such a survey, see Collitz (1912) and Tops (1974). 
For the period after 1912, add especially Hiersche (1968) and Rauch (1972). 

3. Given the number and reputation of the scholars who currently defend alternative 
(a), it seems advisable to repeat here why I am not convinced. I will limit myself to 
answering the most popular solution, according to which the participle in IE -fo plus 
the endings of the verb *don constitute the basis of the Germanic dental preterit. 
It is certainly acceptable to propose that a past participle may come to act asa 
preterit. This has happened, for instance, in Russian. Notice, however, that there 
it retains its nominal endings (ja, ty, on Cital ‘I, thou, he read’, masc ja, ty, ona 
Citala ‘I, thou, she read’, fem.; my, vy, oni Citali ‘we, you, they read’, pl.), whereas 
for Germanic it is alleged to have taken on verbal endings. But let us accept that 
it did so. We are then told that it took on, not the most frequent endings (viz. those 
of the strong verbs of classes I through VI), but of a reduplicating verb, and an 
irregular one at that. This comes near to being unbelievable. But again let us follow. 
The result is that all verbs have the same past endings in the plural. And then, it is 
said, this ideal situation is disturbed, for in Gothic not only the endings but even 
the stem of the past tense of *don is taken on: *nasid-um (parallel to stig-um, 
bud-um, lailot-um, etc.) becomes nasidedum. The third step all by itself is to my 
mind totally unbelievable; taken together, the three assumptions must be rejected. 
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For Rauch's objections, see the appendix. 

An obvious condition is that the order of the Proto-Germanic periphrasis was 

noun + periphrastic verb (unlike in Modern English). But the status of Proto- 
Germanic as an SOV language is well established; see sepecially Lehmann (1972). 
For details, see Tops (1974). It is noteworthy that Watkins, who once defended a 
theory that necessitates the use of aorist forms (Watkins 1962), later agreed with 
Polomé (1964) that the entire Germanic preterit must be derived from Indo- 
European perfect forms (Watkins 1969:44). 

The argumentation and the criticism are summarized in Tops (1974:17f.). 

I do not discuss the future, which has a similar formation, because four of its six 
endings are the same as the full forms of the present tense of avoir, and in the other 
two analogical developments have occurred. 

As for the claim that this is a stem vowel and not a reduplicating vowel, see fn. 15. 
Against Jellinek (1926:156). 

This objection could also be argued from the opposite viewpoint: -id2di is not an 
ending at all, but an ill-founded composite of the vowel i, which properly belongs 
to the stem, plus the ending Jet The result is the same. 

A remarkable explanation of these three forms can be found in Krause (1968:225). 
It is conditioned by Krause's derivation of the entire dental preterit from the verbal 
ending IE -t(h)és, PGmc. -tes or -bes. Generalizing the dental and the vowel e through- 
out the paradigm we obtain an element dé/té/pé. In North West Germanic this 
ending was replaced by the endings of the strong verbs; in Gothic it was felt to be 
functionally strong (“als funktionsstark empfunden"). It was therefore introduced, 
in front of the strong endings, into the plural and dual indicative and optative 
paradigms, and doubled in the overlong forms mahtédédeina and *usbauhtededi, 
and perhaps also in *faurhtededun. I have shown elsewhere that this reasoning is 
untenable (Tops 1974:68). 

Von Friesen assumed that the dental preterit occurred first with secondary verbs 
and only later with preterit-presents. But since both categories go back to Indo- 
European and since both were in equal need of a (new) preterit once the original 
perfect of the so-called preterit-presents had assumed a present meaning, I see no 
reason to follow him in this. Apparently he considered the preterit-presents a later 
development than I do: “Vi måste tänka oss att dà vi finna det svaga preteritum 
även hos preteritopresentiska verb dessa svaga preteritibildningar successive till- 
kommit efter mönstret av avledda verbs preteritum, i samma man som przeterito- 
presentia uppstodo och behovet att uttrycka fórfluten tid till den nya betydelsen 
gjorde sig gállande." (von Friesen 1925:12) 

In a fairly hesitant manner Meid (1971:86) proposes a paradigm containing origi- 
nally only e forms, but he does so merely on the basis of the prevalence of e forms 
over o forms. 

For Knapp, deda is a weak form. But then, presumably, the plural should also be 
weak, and this cannot be; cp. the strong endings in Alemannic tatum, tätut, tatun 
(weak endings Om, Or. On; see 8 5). 

In this volume Manczak suggests still another solution: he assumes that the phono- 
logically inexplicable shortenings the compound forms underwent may have been 
due to their frequent use. I welcome this suggestion. In fact, there does not have 

to be a conflict between his solution and mine. To put it succinctly, he claims that 
the endings -dedom, etc., were shortened because they were used so frequently; I 
claim that dedom, etc., were shortened when they were used as auxiliaries attached 
to main verbs — and that, of course, is a frequent occurrence. We must notice that 
neither Manczak’s hypothesis nor mine has the power of prediction: both the 
shortening after frequent use and in certain syntactic environments can only be 
ascertained post factum. 

For a list of medial consonant clusters in Proto-Germanic, see Moulton (1972, esp. 
168—69). 


368 


17. 


17a. 


18. 


19. 


20. 


21. 


22, 


23; 


24. 


PA 


Guy A. J. Tops 


It may be defended in several ways. Von Friesen (1925:18) accepts assimilation 
without further explanation. Foley (1973) would presumably argue for the greater 
strength of the voiceless obstruents. The simplification of the double consonant is 
explained analogically by von Friesen (ibid.): “de sålunda uppkomna långa 
konsonantljuden förkortas efter föregaende konsonant enligt välkända analogier 
inom nord- och västgermanska sprakgrenarna." One may also assume that Proto- 
Germanic had no geminate obstruents other than ss (see van Coetsem 1972:194; 
against Moulton 1972:143). In view of the blurred morphological boundaries, one 
might perhaps also invoke van Coetsem’s (1972:178—79) Morpheme Length 
Restriction. 

Naturally 1 and 3 ind.sg. deda remained and must therefore be regarded as synchronic 
irregularities; see above § 4.1 and Tops (1974:80). 

This does not necessarily conflict with Bennett (1970:465), whose reconstruction 
PGmc. *xé-xajte (> Go. hathait, OE heht) may be valid for late Proto-Germanic, 
i.e., Proto-Germanic after the Germanic consonant shift. 

Sverdrup (1929:21f.), who equalled the accentuation of *banxtedom with that of 
Go. aupida, had a good case against von Friesen, who assumed a different intona- 
tion than I. His argument is of course not valid against my reconstruction, not even 
if J assume an accentuation *banxtedöm. For even then the secondary stress on 
-döm is different from whatever “stress” might be supposed on the final syllable 
of aupida. 

It is interesting to observe that Knapp (1968:301) considers ON sera, ON rera and 
WGmc. *deda to have been weak forms. 

Both *banxtdom and *banxtom are or may be inaccurate forms in that no change 
in the ending is shown. The precise shape of the endings will be dealt with briefly 
in § 5. 

See King (1969:138). This outright criticism was not swallowed by Robinson and 
van Coetsem, who in their (1973) review of King's book merely called for more 
research on this hypothesis. 

It may be necessary to account explicitly for the ss in wissa. The spirantization 
rule converting (dt>) tt to ss may be very old, but there are good reasons to assume 
that it was preserved in Germanic for a long time after its beginnings (Tops 
1974:82—84). Thus I would posit 


underlying representation *wittidedom >  *wittdedom > *wittdom 
surface representation *wissidedom *wissedom *wissom 


An argument against this analogy which is bound to come up and which at first blush 
seems obvious could be: am I not rejecting the participial theory through the front 
door only to again drag in the participial stem through the back door? In other 
words, am I not, via a highly circuitous and controversial route, putting forward 
the same participial theory I have so strongly opposed (see esp. fn. 3)? The answer 
must be no, for two reasons. One, none of the steps I have taken seems entirely 
impossible to me, even if it is undeniable that some must seem more plausible than 
others; whereas some steps required by the participial theory are to my mind in- 
defensible. Two, I am in entire agreement with Ball (1968:172) where he argues 
for “the principle of textual criticism according to which, other things being equal, 
the more difficult reading is preferred." Obviously the long Gothic forms are the 
more difficult reading; equally obviously I must disagree with Meid (1971:113) 
when he writes: “Jedenfalls ist das teilweise Eindringen von *do-n in got. dédum 
usw. leichter zu begründen als sein Verlust ausserhalb des Gotischen (ahd. -tum) 
und das f, b, s der athematischen Bildungen." 

OS lagda, belonging to the more frequent class I verbs, seems to have gone over to 
class III. For a defense of such a possibility, see § 4.3.1. 
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PAUL VALENTIN 


The simplification of the unstressed vowel 
systems in Old High German 


1. Introduction 


1.1. The question to be examined can be formulated in a very simple way: how 
come that the wide spectrum of different vowels which appear in unstressed 
syllables at the beginning of the Old High German period is replaced 250 

years later in most cases by much simpler systems? But if some kind of 
explanation along structural lines can be found for the evolution observed in 
the texts, it leads to other questions: Which is, if any, the influence of 
morphological patterns upon the history of the vowels of inflectional syllables? 
And how do the subsystems of phonemes established for each position relate 
with one another and with the more differentiated system to be found in 
stressed syllables? 


1.2. This paper is based on the results of two previous studies, published in 
French (Valentin 1969, 1972; see also Valentin 1975), other recent publica- 
tions in this field being Lawson (1961), Lloyd (1961, 1964), McLintock 
(1961). Only texts of a certain length can be used for the purpose of a 
graphemic and phonological analysis, which means that we can resort only to 
the six following works: 


(1) the translation of Isidor of Sevilla’s De fide catholica contra ludaeos, 
henceforth called ‘Isidor’: some sort of Western or Southern Franconian, 
last decades of the 8th century; 

(2) the translation of the Benedictine Rule: Alemannic, beginning of the 9th 
century; 

(3) the translation of Tatian's Diatessaron, henceforth called ‘Tatian’: 
Eastern Franconian, c. 830; 

(4) the poem after the Gospels by Otfrid of Weissenburg, henceforth called 
*Otfrid': Southern Franconian (mss. V and P), c. 870; 
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(5) the commented translation of Boethius’ De consolatione philosophiae by 
Notker of St. Gall, henceforth called ‘Notker’: Alemannic, beginning of 
the 11th century; 

(6) the commented translation of the Song of Songs by Williram of Ebersberg, 
henceforth called ‘Williram’: Eastern Franconian, c. 1060. 


1.3. Each of these texts has been closely studied with the means of graphemics, 
helped by prosodic and orthoepic methods where feasible (Penzl 1970). Only 
the results will interest us here, expressed within the theoretical frame of 
‘classical’ phonemics (Trubetzkoy 1939; Martinet 1955, 1960). The phono- 
logical systems are of course established for each text separately, which means 
that the point of view is strictly synchronic and syntopic at first; then systems 
are compared and hypotheses about their evolutions are formulated. Although 
in none of the texts the language used can be viewed as the continuation of 
the language used in any other text, it is still possible to consider two groups 
of texts with strong affinities which offer a rather consistent history: a 
Franconian group with texts (1), (3), (4), (6) and an Alemannic group with 
texts (2), (5). 


1.4. The list of the contrasting vowels found differs for each position in the 
word. So we will set up different systems reflecting the corresponding opposi- 
tions for the vowels in pretonic position, in posttonic but nonfinal (medial) 
position, in checked final position, and in unchecked final position. The 
relevant units whose oppositions constitute these systems shall be called 
briefly ‘phonemes’ and the corresponding symbols shall be written between 
slant lines, although their exact status and their role in the overall phono- 
logical pattern will be discussed later. 

As in most Germanic languages, the syllable bearing the principal stress can 
be exactly determined. There is no evidence of an emphatic stress and of the 
role it could have played in otherwise unaccented syllables. 


2. Pretonic syliables 


2.1. With the exception of some loan words, not frequent in Old High German, 
and of the negative particle, pretonic syllables are only the so-called insepar- 
able prefixes to be found in verbs and in verbal derivatives. As the graphic 
material concerned can be easily summarized, we describe it. Only statistically 
normal forms are cited; less frequent ones are given between brackets; very 
rare ones are omitted. 
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2.2. Isidor. The prefixes are written as follows: 


bi gi zi 
fir (fyr): ar 


ant, in 


The structural conclusion is obvious: there are two vowels in this position, 

i.e. two relevant units or ‘phonemes’, /i/ and /a/, which contrast before /r/ and 
perhaps before /n/; yet some philological difficulties in this last case prevent 
us from being positive. But when there is no homosyllabic consonant after the 
vowels, only /i/ is possible, i.e. the opposition is neutralized. 


2.3. Tatian. The manuscript has been copied by a number of scribes, each with 
a different writing system. But there is a very strong consistency in their work 
as they have 


either ar: for, or ar: fur, or er: for 
and all bi gi zi int 


The phonological situation is the same as in Isidor, i.e. there is a system of 
two phonemes, probably in an opposition open: close. But this contrast func- 
tions only before /r/; it is neutralized elsewhere. 


2.4. Otfrid yields different data: 


bi gi zi int 
ir, er, yr, ar 


fir (far, fer, for) 


There is only one phoneme, that can be noted /I/ for the sake of convenience. 
But as it does not contrast with another one its value cannot be ascertained, 
and it is likely that its realizations do not matter very much; this could 
account for the varying forms before /r/, unless they represent an attempt at 
noting a [9] type allophone of /i/. 


2.5. Williram has a system similar to that of Otfrid: 
be ge ver zer 


er (ir) 
int 
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The one phoneme may be noted /e/, as its allophones seem to be rather open, 
with the exception of the position before /nt/. 


2.6. The Benedictine Rule, the older text of the Alemannic group, offers a 
somewhat intricate situation, as a series of scribes were at work here. As for 
the unchecked vowels, they use one of these possibilities: 


pi: ke ze 
pi ki: ze 
pi ki zi 

pi ki, ka zi 


In other positions they all write 


er: far 
int 


with the exception of one who has int (ent). 

So they all have a two vowel system, say /a/: /e/, realized as such before /r/, 
but neutralized under a more closed form before /nt/. In unchecked position, 
some have the same neutralization, whereas others seem to retain an opposi- 
tion, but with more closed allophones for /a/ and /e/. 


2.7. Notker’s usage is very simple: 


be ge ze 


er (ir) fer 
int (ent) 


i.e. one phoneme with slight allophonic variations. 


2.8. Proclitic elements other than verb prefixes. The only element which is 
always proclitic is the negative particle, placed before the verb and under the 
dominance of its stress. It behaves exactly like bi, gi, zi and appears either as 
ni or ne, in keeping with the usage in each particular text. 

The prepositions bi and zuo have unstressed variants bi, be and zi, ze, 
which are treated in the same manner as the particles. They must be con- 
sidered as proclitic to the noun phrase before which they stand. 

The only loan word with a proclitic syllable which recurs in nearly all our 
texts is corona. The vowel of its first syllable did not fit into the system; so it 
is very instructive to observe that it was finally lost (MHG krone) by means of 
a syncope similar to that of gilouben > glouben. 
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2.9. Conclusion. If we now compare the succeeding systems in both dialect 
groups, we find the same line of evolution. At the beginning of the written 
tradition, there is an opposition between two phonemes, which is already 
neutralized in certain environments. The history consists in the extension of 
this neutralization, which finally leads to a single phoneme with more or less 
distinguishable allophones. 

This simple evolution is classically explained by the concentration of the 
stress on the stem syllable; the proclitic element would have been then 
phonetically neglected in anticipation of the more powerful nucleus of the 
word. This explanation, which resorts to ‘Lautmechanik’, is quite possible, but 
we feel that another fact should be taken into consideration. Strictly speaking, 
the vowels in the proclitic elements never stand in pure phonemic contrast, as 
the consonantic environment is never the same: there is no such pair as be: *ba. 
The functional load of the opposition between vowels is nil, as these vowels 
do not in fact convey any difference in meaning. So they could easily be 
reduced to a very neutral value, if other conditions — such as stress — were 
favorable: both explanations may be suitable at the same time and comple- 
ment each other. That this vowel was very unimportant seems to be proved by 
some cases where our texts go as far as syncopating it, from Tatian onwards. In 
this new sense only could it retain its old label of ‘Indifferenzvokal’. 


3. Medial syllables 


3.1. Long vs. short. In keeping with the tradition we use these terms to des- 
cribe an opposition which may equally well have been tense vs. lax; what 
really matters here is whether an opposition does exist between two series of 
vowels, or not. This question has to be answered for every of the three remain- 
ing positions. : 

Direct proof of the existence of ‘long’ vowels may be derived from double 
graphemes (Benedictine Rule and Isidor) or from circumflexes (Notker and 
Williram). Semidirect proof can be elicited from the prosodic treatment in 
verse (Otfrid only). Indirect proof is given when graphic treatment obviously 
differentiates two sets of vowels: consistent notation of a historically long 
vowel as opposed to more or less erratic allographs for a historically short 
vowel certainly indicates that both have remained different, and there is a 
strong probability that the former one either is long (or tense), or bears a 
secondary stress, or both, while the other one does not. 


3.2. Isidor probably has a ternary short vowel system, which can be repre- 
sented as 
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fij Jul 
lal 


There are open allophones of /i/ before /r/, like [e], while /a/ shows a wide 
range of allophonic variations, from [e] to [o] and [a]: even some sort of 

[ə] value is not impossible, as phonetic influence of the surrounding vowels 
can be detected. Most important is the coalescence of former */e/ and */a/ in 
fal, as it corresponds to the levelling of a number of morphological differences 
between strong verbs and first-class weak verbs. 

Apart from /i/ in the suffix -liih-, which seems to bear a secondary stress 
and could have been treated as a stem syllable, only two long phonemes can 
be detected: /&/ and /ö/, most instances being in second- and third-class weak 
verbs. 


3.3. Tatian looks very much like Isidor. For most environments we may 
posit this system: 


fil lul 
fal 


But there certainly still is an opposition /i/: /e/ before nasal + consonant, 
along with /e/: /a/, which means that the analogical levelling in the verb 
morphology is not as advanced as it is in Isidor. In other cases /i/ and /u/ con- 
versely show open allophones, and there are even graphic confusions with /a/. 
One has the impression that a rather elaborate system is on the verge of a 
sudden, total collapse, which should result in some sort of ‘Indifferenzvokal’. 

The evidence for long vocalic phonemes is even weaker than in Isidor. Only 
/i/, [o] and /&/ could be considered; /1/ would be found only in some adjective 
suffixes, /ö/ and /é/ in second- and third-class weak verbs, and /ö/ in compara- 
tive and superlative suffixes. 

Furthermore it should be noted that for both Tatian and Isidor we come 
to no satisfactory, i.e. clear and regular, opposition between long and short 
vowels in medial syllables. Long vowels remain in inflectional and suffixal 
syllables only, as if they were better protected by their belonging to gram- 
matical patterns than by their integration into a phonemic system. 


3.4. Otfrid. Like Tatian, this text has four short vowels: 


fl 
fel fol 
(al 
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But /e/ appears before /r/, /nn/, /nt/ only and is possibly on its way to a 
merger with /a/ even there. /a/ has a number of allophones, depending on the 
surrounding vowels, which seems to indicate that it has already come very 
near to [a]. 

As for the long vowels, there is richer and better evidence, due to the 
length of this text and to the possibility of a prosodic analysis. There certainly 
is an elaborate phonemic system: 


hl 
[el [o] 
[a] 


At first sight it looks very much symmetrical to the short vowel system; but in 
reality it does not function accordingly. Most important is the fact that these 
long vowels are possible after a long or polysyllabic stem only: thus beizöta, 
bredigöta, but koräti, with a short medial vowel typically written with an a, 
although this weak verb belongs to the second (6) class. The etymologically 
long vowels which clearly become short after a short stem do not appear under 
the form of the corresponding short phoneme; rather, /6/, /&/ and /à/ are all 
replaced by the probably fairly central /a/; only /i/ appears as a short /i/, but 
its case is not as clear as that of the other three phonemes. At any rate, it is 
obvious that there no longer is a regular correspondence between the long and 
short vowel system. 

The conditions under which length is lost may be called rhythmic. But the 
evidence provided by Otfrid is not sufficient to give an exhaustive picture of 
these conditions, as we notice considerable differences in the treatment of the 
old long vowels, for which no explanation can be offered. The adjective 
suffixes -ig- and -in- seem to have no long vowel at all, whereas -lih- probably 
retains it in some rather obscure cases. Weak verbs of the second and third class 
behave as described, which means that the two types have merged in the case 
of a short stem; but the comparative and superlative suffixes, *-or- and *-ost- 
have already become /-ar-/ and /-ast-/ without exception; the plural genitive 
ending *-Ono seems to be on its way to lose the /6/ altogether. Finally, Otfrid 
seems to have two different suffixes of the -ari type, one with /a/ and one 
with /a/, the latter behaving according to the rhythmic conditions described. 


3.5. Williram uses circumflexes obviously to denote long vowels, which enables 
us to posit the following system: 
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As in Otfrid, length is possible after long or polysyllabic stem only; after 
short stem there appears in all cases the short /a/ to be discussed later on. 
-lich- and -in-, but not -ig-, account for the /1/, weak verbs for /o/ and /&/, -are 
for /a/, but irregularly. On the whole, length is used less frequently than in 
Otfrid, although the long phonemes are the same. 

Short vowels are: 


fil ful 
[o] 


The wide range of allophonic variation for the lower phoneme, along with the 
fact that it catches all the abridged long vowels, lets us posit it as /o/. /i/: /u/ is 
possible before /ng/ only, and /i/: /o/ before /n/ and /d/ only. In fact, there 
remains in most cases only one short vowel. So there is only one suffix left for 
comparative (/-or-/) and superlative /-ost-/), and all three weak verb classes 
have merged in case of a short stem, as well as the former adjective suffixes 
-ag- and -ig-, etc. 


3.6. The Benedictine Rule has three short vowels 


fil Jul 
fal 


with /a/ covering a wide range of phonetic variation under the influence of 
context. This is a situation comparable to that in Isidor. 

Difference in graphic treatment gives indirect proof that there are at least 
three long phonemes /à ó &/, attested in the usual suffixes. Although no proof, 
either direct or indirect, is possible, an /1/ is highly probable, while an /ü/ can 
be supposed in the forms of one word only. The absence of circumflexes and 
the almost total lack of double letters are a hindrance. 


3.7. Notker seems to have a very simple system of short vowels. A single unit 
corresponds to most of the short phonemes in previous texts: /e/, with an [i] 
allophone before /ng/, /sk/, /st/; before /ng/ it contrasts with /u/, which is 
unattested in other environments. There is a slight possibility that an /i/ and 
an /a/ exist, but the functional load of their oppositions with /e/ would be 
extremely low; the probability for an /o/ is even more remote. 

The very systematic and regular use of circumflexes in this text permits us 
to formulate a precise rule for the treatment of the long vowels: length is 
preserved solely between a long or polysyllabic stem and an inflectional ending 
which has a short vowel and does not bear a secondary stress (this excludes an 
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fi/ to be discussed in section 4). Typical examples in Notker's graphic system 
are: ladota, áhtotin: ähtöta. There are at least four phonemes that function in 
this way, i.e. have a long and a short allophone according to their environment: 


hij 
[e] [ol 
[a] 


An /ü/ is unlikely. But it could well be that, even under the conditions des- 
cribed, length is not equally preserved in all grammatical series: only second- 
class weak verbs follow the rule closely, whereas their third-class counterparts, 
comparatives, superlatives, and the various adjectival suffixes seem to have the 
short allophone more often. 


3.8. Conclusion. The history of the short vowel system is very much the same 
in Franconian and in Alemannic. The general trend is toward a single, more or 
less central, phoneme. By the mid-eleventh century, the final point of this 
evolution has not yet been reached, but the remaining oppositions have a 
very low functional load. 

Long vowels can be thoroughly studied in the later texts only. The systems 
established and their functioning are quite comparable, although Notker seems 
to have more refined shortening rules (but this could be due to the more 
refined graphic rules of the text). But a trend toward simplification cannot go 
unnoticed: from text to text, there are less words or suffixes with a phoneme 
of this type. The lack of continuity in the tradition as well as the small 
number of words attested prevents us from describing this process exactly. 

But as there is no symmetry between the two vowel systems, the appear- 
ance of a short allophone does not result in the neutralization of an opposi- 
tion; e.g. a short [o] allophone stands alone, as there is no short /o/ phoneme. 
Only when there are no long allophones left in a specific context (phonemic 
or, probably, also morphological) does the now short phoneme have to be 
placed in the short vowel system. It seems then that /1/ merges with /i/ (as 
long as the latter exist) and that the other phonemes are absorbed by /a/ or 
[o]. This must have yielded very intricate situations which we cannot recon- 
struct, and might well be one of the reasons for the further simplification and 
destruction of the long vowel system. 


4. Unchecked vowels in final syllables 


4.1. Isidor. In this text there are certainly five short vowels: 
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fil Jul 
fel /o/ 
fa] 


There is a very slight possibility that an open /e/ and a closed /e/ should be 
distinguished. Nothing points to neutralizations, but there is some morpho- 
logical levelling under way, which primarily affects the functional load of the 
opposition /e/: /a/. 

Due to the lack of any evidence, direct or indirect, nothing can be said of 
the existence of long vowels in this position. 


4.2. Tatian. This text is equally silent as far as long vowels are concerned. 

Most scribes have a short vowel system with five elements, as in Isidor. One 
scribe could have had two /e/. Morphological levelling is active, especially in 
the nominal declension; but beyond this, true neutralization is beginning in the 
case of the opposition /u/: /o/; it is in favor of /o/. 


4.3. Otfrid has a short vowel system very much similar to that of Tatian, and 
with the same beginning neutralization. A few scribal facts could indicate 
either that /o/: /a/ and /e/: /a/ are somewhat less resistent, or, more likely, that 
/a/ may have central, not very low allophones. 

Historically long vowels seem to have merged with their short counterparts 
at an earlier date. But there is evidence to suggest that there exists a /i/ 
phoneme which behaves differently; it is likely that it bears some sort of 
secondary stress — it is less probable that it is long. 


4.4. In Williram, there are only three short vowels left: 


[el /o/ 
[aj 


The opposition /e/: /a/ is even on the verge of neutralization, and /a/: /o/ 
shows some signs of weakening. 

There certainly are no long vowels. But an element written £u, fu, iu has to 
be considered. It does not seem to mean [y] or [y:] ; it could be some diph- 
thong, the value of which we cannot ascertain. Obviously, it is the continua- 
tion of an ending -iu found in previous texts, but which probably is biphone- 
matic there and is being replaced by A. So for Williram we must content 
ourselves with positing a phoneme /iu/. 


4.5. The Benedictine Rule probably has neutralized the opposition /u/: /o/, so 
that its short vowel system looks like 
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[il 
[el lol 
[al 


As for long vowels, there is satisfactory evidence for a /1/ and scant evidence 
for a /ö/. A /iu/ is possible. 


4.6. Notker has a simple system of short vowels, written with astonishing 
regularity: 


[el [ol 
[a] 


The /1/ already found in previous texts undoubtedly exists here, as well as 
/a/; but the latter is weakened by a strong analogical levelling in favor of /a/. 
And there is a /iu/, which certainly is not a diphthong; it could be [y:]. In 
this case, we might write a ternary system which could to a certain extent be 
compared with the short vowel one: 


hi [iul 
fal 


4.7. Conclusion. This integration of /iu/ into the long vowel system is some- 
thing new: it permitted this unit to survive, and conversely it helped the whole 
system resist the menacing destruction. This is a typical Alemannic fact, 
which goes along with the rather swift simplification of the short vowel 
system in this area. One has the impression that both evolutions compensate 
each other, in order to maintain a minimum of phonemic — and morpho- 
logical — distinctions. 

In Franconian, evolution follows another pattern. Long vowels were pre- 
sumably lost very early, with the exception of one /1/ or /i/, whereas the short 
vowel system was simplified more slowly. But Williram shows that the final 
reduction was to come soon. 


5. Checked vowels in final syllables 


5.1. Isidor has a short vowel system with five elements: 


fil ful 
lel [ol 
[al 
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There are no noticeable neutralizations. But it must be remarked that /o/ is 
attested only as the product of a previous */ö/; otherwise there would be a 
gap in the system. 

Evidence for long vowels is scant. There probably are /1 & 0/, but it could 
well be that their length is associated with a secondary stress. 


5.2. Tatian has the same system of short vowels as Isidor. But /u/: /o/ does 
not function with the same regularity as /i/: /e/. Before /n/, which is by far 
the most frequent environment here, there is a lot of morphological levelling 
going on, the situation being very different from one grammatical category to 
the other; but isolated words do not follow suit. This seems to be an instance 
of neutralization induced by morphology rather than by pure phonetic 
evolution. 

There is no evidence to suggest that long vowels exist in Tatian. The only 
probability is that the suffix -lih had a long vowel under secondary stress. 


5.3. As for the short vowels, the situation is very much like the one in Tatian, 
with the same phenomenon of morphological levelling in the case of /u/: /o/, 
which in effect weakens /u/ and helps bring about conditions favorable to the 
neutralization of this opposition. 

We cannot detect any long vowels, even in the case of the suffix -lih. But 
the prosodic treatment perhaps suggests a secondary stress on /i/, /o/ and /e/ 
in subjunctive endings. 


5 4 On the other hand, Williram does have a /1/ in -lih , but only after a long 
stem. There is a comparable /ä/ in -sam. Other suffixes usually prone to have a 
long vowel (at least when medial) certainly have a short one here. 

There are four short vowels: 


DI 
/e/ /o/ 
fal 


But /i/: /e/ is already neutralized before /t/, and there even are some environ- 
ments where one vowel only is possible. 


5.5. In the Benedictine Rule five short vowels form a well-balanced system: 


fij /u/ 
lel /o/ 
[a] 
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Like in other texts, analogy interferes with the functioning of /u/: /o/, but 
here also with that of /e/: /a/. 

One scribe uses double letters for long vowels, which enables us to describe 
the corresponding system: 


hi Wl 
[él [ö/ 
[a] 


Only /&/ and /G/ are attested in a great number of forms; the suffix -lih does 
not seem to have a long vowel. 


5.6. Notker has a very simple short vowel system. In most cases it is reduced 
to /a/; only before /n/ + consonant it is 


ful 
fəl 
fal 


[ə] appearing then under the form of a [i] allophone. 
Vowel length is marked with a circumflex; the system is 


hl [uj 
[el [ol 
[al 


These phonemes can have a short allophone after short stem, but apparently 
in the following cases only: suffixes -lih and -ig, superlative -ost and perhaps 
comparative -or; there is no evidence for such allophones in the nominal or 
verbal flection. This is very puzzling, as analogy can hardly be made respons- 
ible for it: one might think that analogy works at the phonemic, not at the 
allophonic level. 


5.7. Conclusion. Franconian loses its long vowels very early; it is quite 
possible that it has a secondary stress on some endings, which could then 
protect their vowels for some time. On the other hand, Franconian short- 
vowel systems resist simplification very well; one reason is that the functional 
load of the corresponding oppositions was high, as the whole burden of 
morphological distinctions lay upon them. 

Alemannic, on the contrary, simplifies its short vowel system earlier, but 
retains a rich long-vowel system until well into the eleventh century. The 
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reason adduced to explain the history of Franconian can obviously be used for 
Alemannic, in reverse direction. 


6. Phonological and morphological change 


6.1. Two main factors play a part in the history of the unstressed vowels of 
Old High German as these vowels belong to phonological systems and to 
grammatical systems at the same time. Stressed vowels, that is, in German, 
stem vowels, do not belong to grammatical systems in the same manner; there 
are only *word families', that seem not to interfere very often with the 
phonological evolution: facts such as the replacement of gülden by golden or 
the semantic estrangement of hübsch and Hof are rather isolated in the 
history of German. 

Most unstressed vowels are to be found either in prefixes and suffixes or in 
inflectional endings: as in one given prefix, suffix or ending the environment 
is constant, any phonetic change automatically affects all the individual words 
with this element, and it so has far-reaching consequences for communication. 
But all morphological changes are not of a phonetic nature: beside the 
neutralization of oppositions (when, e.g. /i/: /e/ is neutralized, the endings -in 
and -en merge), there is analogical levelling, i.e. the replacement of an ending 
(or prefix or suffix) by another one taken from the existing stock: an infinitive 
ending of strong verbs, -an, may thus be replaced by the corresponding ending 
of weak verbs, -en. But as long as there are other endings which distinguish /a/ 
and /e/, for instance -ar and -er, the opposition between the two phonemes 
exists; it is neutralized only in the context before /n/, and only if there are no 
other -an endings in the morphology of the language. Yet it is obvious that 
such levellings impair an opposition, as they weaken its functional load; thus 
they may in fact induce neutralizations, if they do not produce them. 

It is not always easy to ascertain whether analogical actions have come first 
and are to be made responsible for the final loss of an opposition, or the 
neutralization of an opposition, due to non-morphological reasons, has had one 
or more levellings as a consequence. The Old High German texts offer 
examples of both. 


6.2. Which comes first? Take for instance the loss of length in medial and final 
syllables under certain rhythmical conditions that we have described. As this 
change does not affect one specific vowel, but the whole systems, it may be 
considered certain that it has not been triggered by some analogical action, 
but that it has a purely phonetic origin. We are not in a position to understand 
this phenomenon; but we suspect that alternances in secondary stress have 
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played a part. It must also be noticed that the new short phonemes, as there 
were no satisfactory correspondences between the two sets, did not merge 
with the short phonemes. In fact, a rather long period of time elapsed before 
neutralization was really achieved. And only then did morphological levelling 
become possible. */ladöta/ had become /ladota/, */ahtötin/ had become 
[ahtotin/: in such forms second-class weak verbs and third-class weak verbs 
were no longer distinguishable, and could even merge with first-class weak 
verbs where the previous */-i-/ was, if present, /-o-/. But an /ö/ was still 
possible, as in /ahtota/. Then a second wave of levelling arrived, later than 
our texts: it generalized /o/ in all forms, and from now on there was only one 
type of weak verbs. 

The same applies to the superlative and comparative suffixes */öst/ and 
*/ör/, which finally merged with */ist/ and */ir/, respectively, under the forms 
[est], /ar/. It applies also to any isolated word with a possible */ö/. When all 
these mergers had taken place, there was no /ö/ phoneme left. But this final 
neutralization had in turn been caused by morphological levelling, while what 
triggered the whole evolution first may well have been the fixation of stress on 
the stem syllable a thousand years before. 


6.3. Chicken and egg. This proves once more that the main question is not to 
know whether the chicken or the egg comes first, as this eludes our knowledge, 
but to observe and describe how the egg follows after the chicken and the 
chicken after the egg. We could discuss one Old High German instance only, 
but we feel that such facts should be studied in detail whenever possible: this 
would give us interesting insights into the history both of German phonology 
and of German morphology. 


7. The overall system 


7.1. The relevance of a unit can be determined by substitution only, which 
means that relevant units can be defined and described for a given position 
only. In fact, we have come to different lists of relevant units for each position, 
and observed that these lists have each a different history. It is of course 
possible to unify the two lists of checked and unchecked final vowels, the F 
vowels of one list being considered the combinatory allophones of the ones of 
the other list in specific contexts. On the other hand, medial and final vowels 
could be combined into a single system on the grounds that a great number of 
them appear now as medial (ahtöta), now as final (ahtöt), and that the identity 
of inflectional syllables has to be preserved throughout the paradigms. 

But no similar considerations may permit us to combine these vowels and 
the proclitic ones with the relevant units found in stressed syllables. The only 
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reason to do so probably is economy and simplicity of description. But if we 
may find some common relevance in the /6/ of ahtöta and in the /6/ of ahtöt, 
it seems difficult to say that this /ö/ is the same relevant unit as the /6/ in hoh. 


7.2. But let us take a concrete example, the vowels of Notker, to see how it 
works. In stressed syllables, we assume the following subsystems of relevant 
units, without discussing details or difficulties (such as short /¢/): 


i y u 1 y ü io yo us 


9 o ei dy ou 


E a [3 a 


© 
= 
© 
CH 


Subsystems for other positions are, as we know: 


medial 
i u 1 
e e Ó 
a a 
checked final 
u 1 u 
9 e O 
a 
unchecked final 
e O 1 y 
a a 
proclitic 
9 


As the subsystem in stressed syllable is the most elaborate, we may take its 
units as the principal allophones of the phonemes of the overall system and 
describe the other subsystems as variations thereof under the influence of 
context. There are no special difficulties as far as the long phonemes are con- 
cerned; gaps in unstressed positions can be accounted for by the neutralization 
of the corresponding oppositions existing in accented syllable. The same is 
possible for short vowels. 
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But there is some difficulty with /o/. It seems that we have to consider it as 
the result of the neutralization of /i/: /e/ and /o/: /e/ in checked final position, 
and of all oppositions in proclitic position. In fact, this is a general problem, 
which has to be solved for Modern German as well. As for Notker, there would 
be no difficulty at all if we took the rising diphthongs in stressed position as 
biphonematic; but this solution is unlikely, as [3] has no contrasting role in 
these syllables, i.e., is by itself not relevant. 

Is it legitimate to establish a single overall system in this manner? 
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THEO VENNEMANN 


Rule inversion and lexical storage: 
The case of Sanskrit visarga! ` ` 


1. The phonological form of words in the lexicon: An hypothesis and a 
strategy for its confirmation 


In my paper “Words and syllables in natural generative grammar” (Vennemann 
1974c) I have shown that one consequence of the principles of natural genera- 
tive grammar is the assumption that the minimal unit of lexical storage is not 
the morpheme but the word, and I have given evidence from natural languages 
that this assumption is correct and is, thus, a desirable consequence of the 
principles. I have suggested in the same paper that the phonological form in 
which lexical material is stored is the “pronunciation in isolation” form, 
rather than some abstract form or contextual variant. 

In the present paper I provide evidence in support of this additional assump- 
tion. What is required are specimens of linguistic behavior that can be 
explained only on the assumption under discussion. Following the methodo- 
logical suggestion made in Kiparsky (1968), one place to look for records of 
such behavior is language change. The most forceful evidence for the assump- 
tion coming from this area would be a series of changes of the following struc- 
ture. (Letters A, B, C represent classes of segments or zero, P a position “in 
pausa" be, either at the beginning or at the end of a “pronunciation in isola- 
tion” ], #a position at the word boundary on the same side as in the case of P; 
a bar on a letter indicates the complementary class of environments.) 


(1) First change(s): 
A>C/P 
B>C/P 


where C is not a previously existing class of segments of the language. 


(2) Second change: 
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B > A/#K 

where K is either P (i.e. the class of all non-pausal, i.e., segmental environ- 
ments) or a subset of P, and the change is not (part of) a phonological 
change. 


Such a series of changes would constitute evidence of the required kind 
because it permits only the following interpretation. 


(3) Situation after the first change: A and B in pausa are relexicalized as 
C. Where such A and B were not in pausa but in the environment #P, 
and thus not changed to C, they are now interpreted as derived from 
C by the inverse rules 


C> A/#P/M 
C> B/#P/N 


where M and N represent the sets of forms in which C historically 
developed from A and B, respectively. 


(4) Nature of the second change: The language now has, in particular, 
the rule: 


C ^ AJ SK/M 
This rule is generalized to the form 
C A/#K 


by which the rule for B is curtailed accordingly as B disappears in the 
environment #K. 


The crucial assumption in this interpretation is that of rule inversion, i.e., 
relexicalization with rule-derived residue; and the evidential step in the series 
of changes is the non-phonological merger of the residues. 

I will show in this paper that the development of Sanskrit visarga sandhi 
provides instances of change that follow precisely this pattern. These changes 
thus constitute evidence for the hypothesis that words are stored in their 
"pronunciation in isolation" form. Conversely, the hypothesis permits a 
unified description of all relevant aspects of visarga sandhi. 
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2. The pre-pausal merger of s and r 


Consider the following abbreviated singular noun paradigms, cited as they 
appear “in isolation”: 


(5) ‘race’ ‘light’ ‘eye’ 
Nom.  jánah Jyötih caksuh 
Dat. janase Jyötise caksuse 


Gen. jänasah jyotisah ` cáksusah 


Since these paradigms look like a textbook exercise in internal reconstruction 
(or transformational phonology, for that matter), I need not say much about 
them. All the stems once ended in Se There is no case suffix in the nominative, 
but there are in the dative and genitive. Before the suffixes, s is preserved as a 
sibilant, but changed to a retroflex after i and u by the so-called ruki rule.? In 
pre-pausal position, exemplified by the nominative, *s (actually *s and *s, but 
I will often omit the reference to *s) has changed to visarga, h.* Comparative 
evidence confirms this reconstruction: 


(6) Skt. Lat. PIE 
Nom. ` jánah genus *génos 
Dat. janase generi *oénesei 
Gen. jánasah generis *génesos/-es 


Indeed, the genitive suffix -ah and its source *-os (or the allomorph *-es of *-os) 
exemplify once again the pre-pausal change of *s into A. 

Consider further the abbreviated singular noun paradigms, again cited in 
their "isolation" forms: 


(7) ‘mother’ ‘voice’ ‘city’ 
Nom. miata gih pith 
Acc. mätäram giram püram 
Voc. mätah = B 


While the paradigms are not quite as textbook-like as the set (5), it is still easy 
to see that a pre-pausal Sr has changed to / (except, of course, where it had 
been lost after a lengthened vowel at the end of polysyllables, as in mata). 5 
Again there is comparative evidence to confirm this guess: 


(8) Skt. Greek PIE 
Nom. mātā mētēr *mate(r) 
Acc. mataram metéra *mäterm 


Voc. | mütah meter — *müter. 
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The changes so far exemplified can be summarized as follows: 


(9) SA... P 
r2 hj P 
where h did not exist in the language prior to these changes. 





They are thus of the kind required in (1) of 81. 


3. Visarga before voiceless frontal stops 


Consider the following pairs of forms. The left column shows "isolation" forms 
of words reconstructed with final *s, cf. (5) and (6), while the right column 
shows the same words as they appear before a word beginning with a voiceless 
frontal stop, here abbreviated as EP 








(10) P #F gloss 
janah janas tusyati ‘the race rejoices’ 
janas ca ‘and the race’ 
jyotih Jyötis tatha ‘the light therefore’ 
jyotis ca ‘and the light’ 
caksuh cáksus tátra ‘the eye there’ 
caksus cakära ‘he has made an eye’ 


These examples’ illustrate the following regularity: Word-final s has been 
preserved as a sibilant before frontal stops, but assimilates its place of articula- 
tion to that of the ston 

Consider next a set of forms which differ from (10) in that the words in 
the left column have been reconstructed with final *r rather than *s, cf. (7) 
and (8).° 








(11) P #F gloss 
mätah mätas trpnuhi “mother, be pleased’ 
, mätas cacara ‘mother, it has moved’ 
gih gis taviti ‘the voice is strong’ 
gis chidyate ‘the voice is cut off 
püh püs tirnü ‘the city (has been) crossed’ 


pus ca ‘and the city’ 
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These examples illustrate that word-final *r, which has changed to A in the 
environment P (before a pause), is reflected as a sibilant in the environ- 
ment #F (before a voiceless frontal stop at the beginning of the next 
word). Since $ before palatals is merely an assimilated variant of s, as shown in 
(10), the changes of *r exemplified in (11) can be represented as follows: 








(12) r>s/__ #F | 
where F is a subset of P, i.e. a subset of the segmental cross-boundary 
environments of final *r, and the change is not a phonological change 
or part of a phonological change. 


That the change is not phonological can be seen from the fact that it does not 
occur generally before frontal stops, but only in the environment across the 
word boundary. It does not occur inside roots; e.g., the perfect, formed with 
reduplication, of the root krt ‘cut’ is cakärta (= ca + kart + a) ‘he has cut’, 
rather than *cakásta. The change does not occur before suffixes; e.g. from the 
root kr ‘make’ one derives, with a derivational suffix, the gerundive kártva 
(= kar + tu + a) ‘to be made’, and, with an inflectional suffix, cakärtha (= ca 
+ kar + tha) ‘thou hast made’, rather than *kästva or *cakástha. Nor did the 
change originally occur in compounds, as is shown by svar-caksah ‘brilliant as 
light’ and svar-canah ‘lovely as light’ (svah ‘light’); but the change was carried 
from sentence sandhi to compound sandhi in the early history of Sanskrit 
(Macdonell, §49.d, fn. 3). While assibilation of r does occur in other languages, 
it obviously cannot be assumed for Sanskrit. This is clearly recognized by 
historians of the language. E.g. Burrow writes (1973:102): “It [i.e., r] even 
becomes s before £... a development which is certainly analogical rather than 
phonetic." (Cf. Benfey 1870:104.) 

The change (12) thus is an instance of the kind of development required in 
(2); and (9) and (12) together constitute the kind of evidence required in 
section 1 to support the hypothesis about lexical storage discussed there. 


4. Interpretation of the described changes of visarga 


The kind of change exemplified with visarga in sections 2 and 3 has been given 
a general interpretation in (3) and (4). Let us see nevertheless how the general 
interpretation applies to this particular instance. 

After the change of pre-pausal *s (and *s) and Sr into h, summarized in (9), 
all forms affected by these changes were relexicalized with final h. Since the 
change had occurred only pre-pausally, s (and s) and r continued to occur in 
the environment #P, i.e., in syntactic nexus. But they were no longer 
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basic. Rather, they were now derived variants of h. Let S and R stand for the 
sets of forms in which A had developed from s (and s) and r, respectively. The 
relation of the derived s (and s) and r to the new basic A is then described by 

the following rules: 


(13) h^ s/ 
hor] 


#P/S 
#P/R 








Rules (13) should be compared to (3). They comprise in particular the case 
where the following word begins with a voiceless frontal stop: 


(14) h^ s 
hr 


&F/S 
&F/R 








For reasons which we shall have to discuss, the former of these rules is 
generalized so as to cover not only S but also R, thus taking the form (15): 


(15) h >s/——#F 





The rule for R, viz. the second rule in (13), is curtailed accordingly as r dis- 
appears in the environment #F. Rules (14) and (15) should be compared 
to (4). 

The absorption of the environment #F/R by the environment 
#F/S is reflected, in the traditional surface-oriented notation employing 
“>”, by the formula r > s/ EF, i.e. (12). The interpretation just given 
shows that such a formula is rather inappropriate in the present case because 
it suggests that it was actually * that changed into s, i.e., that a rule r > s/ 
#F was at some time in the history of Sanskrit, or even in Sanskrit itself, 
employed by the speakers of the language. The interpretation given here does 
not contain such an assumption at all and does not suggest it either. Rather, it 
assumes, first, phonological changes, viz., the gradual stabilization of rules of 
the form (16): 

















(16) eh P 
dE P 


It assumes, secondly, that this development leads to restructuring, i.e., a new 
grammar in which word-final h is lexical and s and r are derived from it by 
rules (13) which are the inverses of the original rules (16). It assumes, thirdly, 
that a certain change has occurred in a subsystem of the resulting system of 
inverse rules, (14), leading to the changed subsystem (15). 
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5. Further considerations on the described changes of visarga 


The pre-pausal changes of *s and *r into / have occurred without any excep- 
tion. In cases such as those cited in sections 2 and 3 it is easy to reconstruct 
the change. In others, it is less easy, or possible only on comparative grounds. 
E.g., the 3rd pers. plur. suffix in the active perfect is -uh, as in tutudüh (= tu 
t tud + uh) ‘they have struck’. Here the corresponding middle form tutudré 
(= tu + tud + re) suggests that h in -uh may have developed from *r. This is 
not quite true, however, because comparative evidence suggests that -úh has 
developed from *-rs (Burrow 1973:310), so that A is actually the reflex of an *s. 

The adverb bahih ‘outside’ has no related forms with either s or r in 
Sanskrit. Were it not for comparative evidence, we would not know that the 
native grammarians were wrong when they gave the root as bahís (Burrow 
1973:102)." 

The noun üdhah ‘udder’ belongs to a small irregular declension, with all 
forms other than the nom. acc. udhah being built on an n-stem: dat. üdhane, 
gen. üdhanah. As such it has the loc. plur. üdhasu (= üdha + su < *ü dihn + su, 
Proto-Indo-European syllabic *n vocalizing into a in Sanskrit). But an alterna- 
tive loc. plur. üdhassu G üdhas + su) is also attested, which shows that some- 
one once thought that üdhah was just another member of the much more 
numerous class illustrated in (5), where, e.g., jänah does have the loc. plur. 
janassu. Therefore, native grammarians assumed two roots, dhar and üdhas 
(Burrow 1973:102). The former is etymologically justified, as, e.g., the 
English cognate udder shows. The latter is an innovation induced by the 
merger of pre-pausal *s and *r in A. 


6. Visarga before non-frontal voiceless stops 


So far we have considered the reflex of word-final *s and *r in pre-pausal 
position and before voiceless frontal consonants. Next I would like to discuss 
briefly their reflexes in the remaining contexts. 

Before non-frontal voiceless stops, i.e., p, ph, k, kh, the oldest text (Rg 
Veda) often shows s (or s) for h. This suggests that rule (15) was once more 
general, applying not only before frontal but before all voiceless stops.'? The 
development before voiceless stops can be summarized as follows. The original 
sandhi, i.e., the relevant portion of (13), is (17): 








(17) n9 s/ # ze" js 
Stop 
a 
Ta * [Sos |R 
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At this stage, the generalization of s-sandhi occurred: 


Voiceless 
# be | 





118) h-s/ 


Now a differentiation between two classes of consonants began: the frontal 
and the non-frontal ones. The pressure in a system of sandhi rules is toward 
elimination of the sandhi, because sandhi rules do not have a conceptual func- 
tion and are therefore in conflict with Humboldt’s universal, the principle of 
uniform symbolization or “one meaning, one form". So next we see the 
system being gradually reduced, the sandhi holding out longest in the case of 
a special phonetic cohesion of the contiguous segments, i.e., in the case of 
frontal stops. This leads to the system described by rule (15). 

Where the sandhi described by rule (18) no longer took place, assimilation 
of the basic visarga may be marked: 


(19) ho h/___#K" 
dd JE ai 


Here h and h mark a configuration of the articulatory organs during voiceless 
aspiration as it occurs in the post-release phase of kh and ph respectively 
(Macdonell 1916: 815.j), i.e. something resembling x and v; the former occur- 
ring before voiceless velar stops, K' (i.e., k and kh), the latter before voiceless 
labial stops, P (i.e.,p and ph). 


7. Visarga before fricatives 


Before initial fricatives, which are all voiceless sibilants in Sanskrit, viz. s, s, 
and s, the oldest layer shows s (or s or s) for Se, and r for *r; a middle layer 
shows s (or s or dl for both *s and *r; and the youngest layer shows general A 
for both *s and *r.!* This development can be summarized as follows. The 
original sandhi, i.e., the relevant portion of (13), is (20): 


#[Fricative] /S 
#[Fricative] /R 





(20) h>s/ 
her] 





At this stage, the generalization of s-sandhi occurred: 





(21) h>s/ #[Fricative] 
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This rule then became optional and was less and less employed, a development 
which is parallel to that before the non-frontal voiceless stops. 

One will note that the change from (20) to (21) is parallel to that from (17) 
to (18). We must assume that they were really one and the same change, that 
from (22) to (23): 








(22) h>s/ #[Voiceless] /S 
bd #[Voiceless] /R 
(23) h s/ #[Voiceless] 





This very naturally leads us to the question of what happens before voiced 
segments. 


8. Visarga before voiced segments 


In the case of visarga before voiced segments, two cases must be distinguished. 

In the first case, visarga is preceded by a or a. Here s-sandhi and r-sandhi 
remain distinct through all stages of the language. 

Where h continues *s, ah is reflected as -o (i.e. [0] ) before a- and before 
voiced consonants,!° and as -a elsewhere; and -ah is reflected as -a. E.g., 
jánah # ajyáte  jáno ajyate ‘the race is driven’ ‚16 janah $t vadati > jano vadati 
“the race speaks’; jánah # ucitám > jana ucitám ‘the race (is) pleased’; janah 
# aste > jana äste ‘the race sits’; mah # ápi > må ápi ‘also a month’;!” mah 
# gürtáh > ma gürtáh ‘the month (has been) greeted’. 

Where word-final h continues *s (rather, *s) after vowels other than a and @, 
it is reflected as r before all voiced segments, TT e.g., cáksuh # jyótih # árcati 
> caksur jyótir arcati ‘the eye praises the light’. 

Where word-final A continues *r, it is reflected as before all voiced seg- 
ments regardless of which vowel precedes: mätah # addhi > mätar addhi 

‘mother, eat’ (mato addhiy; vah Zi jagama > yar jagama ‘the protector has 
gone’ (va jagäma),' ? gih # vaväca > gir vaväca ‘the voice has spoken'; püh 
3 jitá > pür jitä ‘the city (has been) conquered’.”° 

There exist essentially three problems, or clusters of problems, concerning 
the development of visarga before voiced consonants. The first is the fact that 
the treatment of *s is different in external sandhi than the development inside 
words. Inside words, *s and *s originally did not change to r. Before vowels 
and sonorant consonants, they are unchanged, cf. the paradigms in (5) or the 
entire section 2 for vowels and dsmi (= as + mi) ‘I am’ (*ömi), isyati (= is + ya 
+ ti) ‘he sends’ (*iryati), usnán (= us + n + an) ‘they burned’ (*urnán). Before 
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voiced oral stops assimilatory voicing”? and then divergent changes took 

place. Before non-homorganic consonants, *s and *s (i.e., *z and *z) became 
stops; e.g., the instrumental plural forms (suffix -bhih) of mah ‘month’ (root 
müs) and viprüh ‘drop’ (root viprus, i.e. viprus-) are mädbhih and viprüdbhih. 
Before d and dh, *s and *s (i.e., *z and *z) are lost with compensatory lengthen- 
ing of preceding vowels where applicable, *z changing a preceding *a to e and 

*7 retroflexing the following dentals: edhi ‘be!’ (2nd singular; root as, suffix 
dhi, cf. above ásmi ‘I am’); adhvam ‘sit!’ (2nd plural; root as, suffix dhvam, cf. 
dste , Le, s + te, the sits"); nidá- ‘nest’ (< *ni + zd + a, prefix ni ‘in’, root sad 
‘sit’, cf. English nest); dulábha- ‘difficult to deceive’ (<*düdabha- <*duzdabha-, 
prefix dus, root dabh). 

These are not living processes in Sanskrit, however. On the contrary, the 
external sandhi has replaced the above kinds of treatment to a large extent: 
the instrumental plural forms of janah, jyötih, cáksuh are janobhih, jyótirbhih, 
caksurbhih, not *jánadbhih, *jyötidbhih, *caksudbhih.*? But the difference 
remained before vowels: janase, jyotise, caksuse (*janae, *jyotire, *cáksure). 
There also remains the other difference that while the sequence as developed 
into e before voiced dental stops inside the word, it there changed to o in 
external sandhi.?? 

The second problem is that the sandhi of -ah and Ab before voiced seg- 
ments varies according to the origin of these sequences from either *-as, *-as 
or *-ar, *-ar. 

The third problem is the question of how word-final *s (i.e., *s after i, u) 
changed into r before voiced segments. 

Many attempts to solve these problems can be found in the literature, 
which it is impossible to discuss here. I will only report what seems to be the 
standard view. (See Thumb-Hauschild 1958:8 186 for further references, and 
cf. Burrow 1973:101f.) 

The main assumption is that word-final *s and *s were voiced, *z and *z, 
before voiced segments.” Then *-az changed to *-o (i.e. [6]), which 
"shortened" to -a (there is no short [o] in Sanskrit) before vowels except a-; 
and *-z was lost in *-zz. On the other hand, *z changed to r.” 

This account has the disadvantage of separating the sandhi of word-final *s 
and *s before voiceless segments completely from that of word-final *s and 
Te before voiced segments and from that of word-final Sr. Iwould like to present 
in the following section an alternative description which gives a unified inter- 
pretation of word-final *s and *r in all positions. 


9. A unified description of the history of visarga 


First, pre-pausal *s and *s, but not yet *r 26 changed to A, with restructuring 
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and resulting inverse rules as described in sections 2 and 4, rules which can be 
combined in the schema (24). 


(24) h>s/ #P 





Next, the subsystem of the schema that involves voiced initials was given up," 
leaving a reduced system (25). 


(25) h sj #[Voiceless] 





At this stage, the changes summarized in (26) and (27) took place:?? 


(26) ah>3/ #[ Voice] 





(27) ah>a/ #[Voice] 





Next, pre-pausal r changed to A, with restructuring and resulting inverse rules, 
summarized in (28): 


(28) ban #P/R 





In the environment before voiceless segments, (28) ran up against (25), a 
previously established rule of much more frequent application. Ideally, the 
rules would divide the environments S and R between them, as follows: 


(29) h>s/ 
h rl 


#[Voiceless] /S 
#[Voiceless] /R 








In reality, however, the second rule merely constituted an exception to the 
general (25): 


(30) | r/R | 
h> | ___#[Voiceless] 


S 


As such it was eliminated, leaving the field once again to the original rule (25), 
whose domain expanded in this process to cover h from *r. This treatment of 
h from *r before voiceless segments reduced rule (28) to the environment 
before voiced segments: 


(31) band #[Voice] /R 
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This rule now attracted the cases of h that were not taken care of by the 
sandhi rules developing from (26) and (27),”” i.e., all h’s from *s (i.e. *s after i, 
u), thus generalizing to the form (32).*° 


(32) h->r/ #[Voice] 





In the later pre-history and history of the language, the gradual loss of all parts 
of rule (25) but that involving voiceless frontal stops took place, as outlined in 
sections 6 and 7. 

One can see that in this interpretation there are two complementary 
developments: the generalization of s-sandhi before voiceless segments and the 
generalization of r-sandhi before voiced segments. An asymmetry is induced 
by the assumption that pre-pausal *s and *s changed to A earlier than *r did. 
This asymmetry is used to account for the non-parallel development of word- 
final *as, *as and *ar, *ar before voiced segments. Except for this necessary 
asymmetry, the account of the development of visarga sandhi is uniform in 
that it assumes a single original cause, the weakening of pre-pausal *s (and *s) 
and *r to h and a single basic change involving the lexicon, viz., restructuring 
with rule inversion, the resulting inverse rules being subject to well-known 
mechanisms of grammar change, viz., rule generalization and rule loss. 


10. Summary and conclusion 


My goal in this paper was to provide evidence for the hypothesis that the 
phonological form in which lexical items are stored is the “pronunciation in 
isolation" form. 

In section 1 I have described the nature of such data from language change 
as would support the hypothesis: We need to look for ad-pausal phonological 
mergers of segments into not previously existing segments, with subsequent 
non-phonological merger of the residues in some context, because such a 
change can only be explained on the assumption of relexicalization with the 
ad-pausal variants plus the development of inverse rules deriving the source 
segments from the ad-pausal segments in non-pausal contexts, with one of the 
inverse rules then generalizing at the cost of the other(s). 

In section 2 a merger of the required kind is illustrated, that of pre-pausal 
"e (and its variant *s) and *r into visarga (h) in Sanskrit. 

In section 3 the non-phonological merger of non-pausal residual *s (and *s) 
and *r in s (and s) before voiceless frontal stops is illustrated. 

In section 4 the changes described in sections 2 and 3 are interpreted as 
evidence of the required kind: s, r > A/ P; relexicalization with h and 
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inverse rules, in particular 4 > s/ #F/S, h > rj #F/R, where F 
stands for voiceless frontal stops, and S and R for the sets of forms in which h 
developed from Ze (*s) and *r, respectively; generalization of the former so as 
to cover R: h > s/ #F. This concludes the theoretical part of the paper, 
as evidence of the required kind has been given. 

In sections 5—8 further aspects of the development of Sanskrit visarga are 
discussed, leading to a unified account of its history based on the original ad- 
pausal change in section 9. 

In conclusion, I would like to point out a specific consequence of the hypo- 
thesis discussed here. Changes such as that of pre-pausal *s and *r into k in 
Sanskrit have always been problematic in phonemic theory. Systems in which 
h would simply be a positional surface realization of phonemes s and r,?! have 
the problem of assigning undecidable cases arbitrarily either to s or to r(e.g., 
the adverb bahih ‘outside’). Systems in which the merger of the pre-pausal 
variants of *s and *r has phonemic consequences are faced with a phoneme h 
of extremely limited distribution (it occurs only post-vocalically and, 
originally, only before the pause) and which in nearly a hundred percent of its 
occurrences can be traced unambiguously to either s or r on paradigmatic or 
other grounds.?? — Other well-known problem cases of this sort are Icelandic 
b, d, and à, of which p and d never occur intervocalically, and d never occurs 
initially; and Western American English f, d, and c, of which c occurs only in 
intersonorant position after stress, where ¢ and d never occur. 

I should like to point out that in the theory discussed in this paper, this 
problem does not exist. This theory does not operate with the concept of a 
phoneme but only with that of positional contrast. Since words are stored in 
the lexicon in their phonetic form, rather than in some abstract, constructed, 
or contextual form, the question of phonologically associating a segment with 
some other (real or ideal) segment never arises. The theory only expresses that 
s and r occur and contrast in certain positions but not in others, and that h 
occurs in certain positions where s and r do not, and that / never contrasts 
with either s or r (except in a position where A is a free variant of s but not of 
r% ). The theory also expresses that Icelandic d never contrasts with either bor 
d. while P and d form a contrast in word-initial position. And it expresses in a 
grammar of Western American English that .c never contrasts with £ or d, 
while these form a contrast in many positions where.c cannot occur.” But 
this theory never needs to decide whether a given occurrence of h belongs to 
the “phoneme s" or to the “phoneme r”, or whether a non-alternating ð 
must be “derived from” either b or d, or whether a given occurrence of c 
“actually is" at or a d. There is no place in the grammar where “phonemes” 
are listed, and there is no methodological requirement that such a list has to 
be minimized. Therefore, no advantage is gained by representing a segment 
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occurring in a lexical item as some other segment, or as some abstract unit. On 
the contrary, such identifications are ruled out by the principles of the theory. 
There is only a single level of representation for the phonological properties of 
lexical items, the systematic phonetic form in which they appear when pro- 
nounced in isolation. The phonological rules of the language determine the 
shape a lexical item may assume. Any modifications a lexical item may incur 
are brought about by rules which determine the possible shape of a sentence, 
ie., the sandhi rules, rules related to the way the sentence is used (style, rate of 
speech, etc.), and, of course, sentence accent and intonation. This treatment 
of phonology in a grammar is, of course, a consequence of the principles of the 
theory. My study of Sanskrit visarga supports these principles by showing that 
only a phonological description that is in accordance with these principles can 
serve as a basis for an explanation of the historical development of visarga 
sandhi.?5 


Notes 


1.  Hurried readers or those not particularly interested in the details of Sanskrit 
phonology can skip sections 5—9, which deal with some finer points and additional 
aspects of Sanskrit visarga sandhi. 

This mechanism of language change is discussed in Vennemann (1972, 1974a). 

I take the name of this rule (it simply lists the segments after which the retroflection 

of s occurs) from Zwicky (1970). This peculiar change is not limited to Indo-Iranian, 

cf. Andersen (1968). I have proposed an explanation for the change in Vennemann 

(1974b). 

4.  Visarga (or visarjaniya; the term is variously translated as ‘expiration’ or ‘final sound’) 
is, according to the native grammarians, voiceless aspiration produced with the same 
configuration of the articulatory organs as the end of the preceding vowel (cf. 
Macdonelt 1916: 815.2.j). The sound, represented by a colon in devanagari, the 
principal native writing system, is transliterated as a (dotted) A, the plain h being 
employed for the so-called voiced aspiration. — The change of s to h is an instance of 
articulatory weakening: loss of the articulatory gesture that produces local turbulence 
in the oral cavity. A comparable change is that of s to A in many Spanish dialects, as 
in the pronunciation [ehtuöyänteh] of estudiantes ‘students’. 

S. One may speculate that the change from r to occurred in two stages: (1) Pre-pausal 
devoicing of 7; the only pre-pausal voiced segments in Sanskrit are vowels and nasals. 
This change may be compared to the devoicing of postvocalic r at the end of words in 
Icelandic: r is the only voiced segment that is fully devoiced in that position, while /, 
the nasals, and v, 6,2 [y] are “half-voiced” there (stops and s are always voiceless, 
and j does not occur word-finally); cf. Einarsson 1945:20, 23—25. (2) The change of 
voiceless r into h. This is, as in the case of pre-pausal s, an instance of articulatory 
weakening; cf. footnote 4. 

6. The voiceless frontal stops (in the sense of an interrupted obstruent, i.e., including 
affricates) of Sanskrit are: dental f, th, retroflex f, th, and palatal c, ch. All the frica- 
tives of Sanskrit are voiceless and frontal: dental s, retroflex s, and palatal s. Retroflex 
stops rarely occur in initial position, and only in the later language. Cf. Hiersche 
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They have been made up in the interest of transparency. Real examples abound. 
Some are given in Macdonell (1916: §43.1). 

The assimilation is extended to retroflex stops in the later language, e.g., parasuh 
‘hatchet’, tankah ‘axe’, parasus tankas ca ‘hatchet and axe’; cf. Thumb-Hauschild 
(1958: 8 183). 

Again the examples, except for the last one, have been made up so as to relate them 
to those in section 2. Cf. footnote 5 about r 

If someone, for some theoretical reason, would rather separate the various cases and 
write r > s/ #T,r > gl #C, r > s/ #T (with T, C, and T for the 
classes of voiceless dental, palatal, and retroflex stops — the third case not occurring 
in the older language; cf. footnotes 6, 8), he may simply consider only the case 
r>s/ #T, which is by far the most frequent anyway. 

But cf. footnote 5 about r. 

Their descriptive procedure required the native grammarians to construe a single 
stem as underlying a paradigm. As far as visarga is concerned, this is a straightforward 
matter in all cases of inflectional or derivational paradigms such as (5) and (7): the 
stems are janas, jyotis, caksus; matar (actually, matr), gir, pur. (The final sibilant is 
given as s in these artificial constructs even after i and u because of another rule by 
which a stem-final s is in pausa replaced by a stop, usually f, as in -dvif ‘hating’ from 
dvis ‘hate’; sát (nom.-acc.) from sas ‘six’, cf. sasthá- ‘sixth’.) It is less straightforward 
but feasible in cases where there is no inflectional or derivational paradigm but 

where the sandhi behavior of a form in -ah or ah shows it as agreeing with forms 
from either s or r paradigms; cf. section 8. It is not at all feasible in a non-arbitrary 
way in cases where there is neither an inflectional or derivational paradigm nor any 
special sandhi behavior, i.e., for all isolated forms in -ih, -Ih, -uh, -üh , and th, as, e.g., 
in the case of bahíh mentioned above. Here a representation as either bahír or bahís is 
forced by the procedure followed in the other cases, that is, by an arbitrary decision 
not to permit stems in A. 

Macdonell (1916: § 43.2.a, footnote 3) says: "This treatment before gutturals and 
labials corresponds to that before £ .. . and was doubtless the original one in sentence 
Sandhi.” Here as before voiceless frontal stops, 7 originally had survived, as shown by 
compounds, e.g., svdr-pati- ‘lord of light’. But in sentence sandhi r came to be treated 
in the same way as s (and s), cf. ántas-patha- “being on the way’, where h in antáh ‘in 
the middle of’ is from *r as shown by the retention of r before voiced initials — cf. 
section 8. Note also cátus-pad- ‘quadruped’, cátus-kaparda- ‘having four tufts’, with 
*r indicated by Lat. quattuor, Engl. four. Cf. Wackernagel (1896: $284.c). 
Macdonell (1916: 8 43.3) gives examples both for ^ continuing *s (and *s) and for A 
continuing *r. To the example for Sr. púnah sam or pünas sam, he adds a footnote: 
“This combination (in which Visarjaniya represents original r), though contrary to 
etymology, is universal in external Sandhi; but in compounds the original r frequently 
remains; e.g. vanar-sád, dhur-sdd, &c. This survival shows that r originally remained 
before sibilants in sentence Sandhi." Concerning the relative chronology of pairs such 
as nah sapátnah: nas sapátnah, pünah sam: pünas sám, in which he labels the retention 
of the sibilants assimilation", Macdonell writes: Assimilation is undoubtedly the 
original Sandhi; but the MSS. usually employ Visarjaniya." — A slight complication 
occurs where an initial fricative is followed by a consonant: Here visarga is dropped, 
obligatorily if the consonant is an oral stop, optionally otherwise (cf. Macdonell 
1916: 8 43.3.a, b). This can be accounted for by an additional constraint and need 
not concern us here. 

“Voiced consonants” here comprises all segments with glottal-cord vibration, i.e., the 
voiced stops g, j, d, d, b, the so-called voiced aspirate stops gh, jh, dh, dh, bh, the so- 
called voiced aspiration h, and the sonorant consonants, i.e., nasals, liquids, and 
semivowels. 

The a- may be dropped after -o (ino ajyate > jano yate), a rule which develops 
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from non-occurrence in the oldest hymns to optional representation in the oldest 
written documents and further to an obligatory rule in Classical Sanskrit (Macdonell 
1916: 8 21.a and footnotes 4, 5, 6). 

For Se in mah, cf. the accusative plural masáh and Latin mensis ‘month’. 

There is one exception, here as well as in the case of h from r, discussed below: Since 
geminate rr is not tolerated in Sanskrit under any condition, special rules take care of 
sequences -Vh #r-. Where the sequence is -ah Sr, with - from *s, the general rule 
is followed, i.e., the result is -o r-. In all other cases, / is lost, lengthening the preceding 
vowel (if short): cáksuh 3t rábhate > cáksu rabhate ‘it grasps the eye’, punah 3t rámate 
> puna ramate ‘he rejoices again’, vah # ráksati > va raksati ‘the protector protects’. 
For * in vah, cf. the verbal root vr ‘cover, protect’ in vrnóti ‘he protects’, vavara ‘he 
has protected’, and Engl. wary, beware, ward, Goth. warjan ‘hinder’. 

The examples in this section have been made up from the words of section 2. Cf. 
Macdonell (1916: 8 8 44-46). 

An intermediate stage of voicing can be reconstructed on comparative grounds (cf. 
Burrow 1973:94). The following examples are taken from Burrow. 

The intrusion of external sandhi into the word can also be seen in the increasing use 
of visarga in o, -is, and -us stems before the locative plural suffix -su: Janassu and 
janahsu, jyötissu and jyótihsu, cáksussu and cáksuhsu (cf. Burrow 1973:96). 

The division is not quite that neat. The sequence sure duhita is found in the Rg Veda 
for surah 3t duhita ‘sun’s daughter’, rather than the expected suro duhita. This is 
explained by the influence of dialects in which -e rather than -o is the regular 
development of *-as (cf. Burrow 1973:101). 

Since *s and *s did not change before vowels medially, one of two additional 
assumptions is necessary: Either one must assume that *s and *s were voiced only 
before voiced obstruents and that final *z and *z were analogically carried from 
there to prevocalic contexts; or one must assume that word-final *s and *s were 
weakened variants of medial Se and *s, and that only the weakened variants were 
susceptible to voicing. The latter assumption is very plausible in view of the precise 
parallel of word-final stops (cf. Vennemann 1974c: 360—367). 

The assumption of such a change is perfectly plausible because Pre-Sanskrit r is 
reconstructed as retroflex on the basis of its retroflexing effect on n following in the 
same word (cf. Macdonell 1916:88 15.g, 65). 

The suggestion that the pre-pausal change of *r to h is later than that of *s is first 
found in Bollensen (1868:628—636). 

We may speculate that the part of the schema treating h before voiced segments was 
less uniform than that for voiceless segments, e.g., involving various degrees of 
voicing. But note that no particular assumptions concerning the phonetic realization 
of h before voiced segments have to be made under the present proposal. 

It is likely that the change of ah into o [o] occurred in stages. A plausible develop- 
ment is this: First, a lengthened variant of a [a] developed, [3]. This vowel was kept 
distinct from a. The difference was even exaggerated to prevent merger. The vowel 
then became subject to the previously existing sandhi rule for long mid vowels, -e 
and -o, which remain intact exactly before consonants and a-, but change to -a before 
all other vowels (o to av except before u, u). Later the vowel merged with o (with e 
in some dialects), — That h was lost more easily after vowels of great aperture than 
after vowels of small aperture (i, u) should permit a straightforward phonetic 
explanation. — The view that the loss of *s in *as, *as before voiced segments may 
be due to the intrusion of the pre-pausal variants is expressed in Bartholomae 
(1888:571—573); for a recent statement with literature cf. Lazzaroni (1969). 
Actually, as every new speaker of the language had to learn which of these sets of 
rules had to be applied to any given sequence -ah or -ah (which for some words such 
as the adverbs ptinah ‘again’ and tátah ‘thence’ required just that, while for most it 
could be inferred from other forms in the paradigm), it is not surprising that errors 
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have occurred. I already mentioned the confusion about üdhah ‘udder’ at the end of 
section 4. That this was an r-stem, a Speaker of Sanskrit could find out every time a 
voiced segment followed. But this apparently did not occur frequently enough. So 
udhah was erroneously taken to be an s-stem, which not only became evident in new 
paradigm forms but also in sandhi behavior; e.g., udho romasám (for udha romasám, 
cf. footnote 18), “under the influence of ah as the pausal form of neuters in as” 
(Macdonell 1916: 8 47, footnote 1). 

30. The view that r came to be used as a sandhi variant of s under the influence of r- 
sandhi was first expressed in M. Bloomfield (1882:31 footnote 2). Earlier, Benfey 
(1870:103) had asserted that s changed to r via h, without, however, explaining the 
change from h tor. 

31. The native grammarians had such a system. Transformational grammar would 
undoubtedly take the same approach. 

32. One system of this kind is that of L. Bloomfield (1933:189); he represents h as 
basic, deriving s and r from it by rule. This position has been made explicit and sup- 
ported more recently: ““To sum up, the Visarga in Sanskrit may be treated as a 
separate phoneme rather than an allophone of /s/ or /h/” (Sharma 1968:309). Fry 
(1941) argues that visarga, with its positional allophones V (voiceless vowel), A, S, s, s, 
and A is "a subclass of the s phoneme”. Unfortunately he does not consider the rela- 
tion of visarga to r, either synchronically or diachronically; therefore it remains 
unclear why visarga would not be with equal right “a subclass of the r phoneme”. 
Allen (1962:16 fn.) also favors the position that visarga is an allophone of s. Bright 
(1957) suggests that visarga may be considered an allophone of /h/ on distributional 
grounds; but Sharma points out that morphophonemically /h/ alternates with the 
retroflex and velar stops rather than with visarga. — Modern grammarians differ in 
their representation of words ending, in isolation, in visarga: Macdonell (1916) and 
Whitney (1896) write -s and +; Thumb — Hauschild (1958) and Mayrhofer (1965) 
prefer -h. 

33. As noted in footnote 22, h optionally substitutes for s before the ending -su. No 
substitution occurs in the case of r; purst (locative plural of pur- ‘city’), but not 
*puhsü. Thus medially a sequence hs may contrast with rs. 

34. I mean, of course, a spoken variety of the language, and one in which there is no 
difference either in the consonant or in the preceding vowel of, e.g., latter and ladder 
[err]. Here [ráirr] could be assigned to either /rait/ or /raid/, but a decision in the case 
of the two words [lr] could only be made on extraneous grounds. One only need to 
ask oneself how to write down the name of some Mr. [rétr] who has just been intro- 
duced. 

35. D. Schlingloff (oral communication) believes that consistent application of Sandhi 
rules was a result of grammar training; this does not mean that these rules were not 
real. 
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NIGEL VINCENT 


Is sound change teleological?* 


With the recent revival of interest in linguistic change amongst theoretical 
linguists has come the re-posing of a number of old questions, not the least of 
which relates to the causality of change. One fundamental issue is whether 
final causes are allowable as a mode of explanation within historical linguistics. 
Among previous generations of historical linguists, powerful protagonists are 
ranged on both sides of the debate. Thus, Bloomfield (1934:35) argued: 


“Teleology cuts off investigation by providing a ready-made answer to any 
question we may ask." 


while Jakobson (1931:136) maintained: 


“When we consider a linguistic mutation within the context of linguistic 
synchrony, we bring it into the sphere of teleological problems. It follows 
necessarily that the problem of finality can be applied to a chain of succes- 
sive mutations, that is to diachronic linguistics." [Emphasis his.] 


In an attempt to resolve such conflicts, often in no small part terminological, 
we shall seek to elaborate a theory of permissible teleology within language 
and to consider some recent work in the light of that theory. 

Philosophers commonly distinguish two modes of explanation: causal 
(because of x) and teleological (in order that x).! Causal explanations in rela- 
tion to sound change would be typified by the view that Latin [-kt-] becomes 
Italian [-tt-] because of phonetic assimilation of the first plosive to the point 
of articulation of the second. A teleological explanation of the same change 
might suggest that it took place in order to ease the articulatory effort for the 
speaker. One particular difficulty associated with teleological explanation 
which accounts for the aversion felt to it by many people, including a number 
of linguists, is what Braithwaite (1953:324) has called “the special puzzle of 
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future reference”. Put more explicitly, the problem is: How can an event in 
the future cause something which has already happened or is happening? When 
discussing the actions of rational beings a way out of the dilemma is available. 
Goal-directed activity may be regarded as goal-intended activity, and the 
individual's intentions may be seen as the prior cause. In cases where intention 
cannot easily be invoked, Braithwaite suggests two ways to eliminate the 
puzzle. The first is “to argue by analogy that in all cases the teleological 
explanation is reducible to one in which an intention, or something analogous 
to an intention, in the agent is the ‘efficient cause’, so that goal-directed 
activity is always a sort of goal-intended activity” (Braithwaite 1953:326, 
emphasis mine). There are obvious difficulties here, particularly in sorting out 
notions such as conscious vs. unconscious intent, instinct, etc. However, for 
our present purposes, we need not be concerned with such issues, since it is 
hard to see what kind of analogy would allow one to class rational beings and 
natural languages together, except the purely circular one that both exhibit 
behavior which might be referred to as goal-directed. 

The second alternative involves attempting to eliminate teleological 
explanations “by reducing them to physico-chemical explanations of the 
ordinary causal sort” (Braithwaite 1953:327). This is the strategy behind 
Darwinian theories of evolution, where it is argued that a given genetic 
mutant survives because it is accidentally advantaged by its mutation. We may 
afterwards state, for example, that certain animals have the ability to alter the 
color of their coats for purposes of camouflage, but in evolutionary terms it 
was a question of the animal profiting from a situation arrived at by accident 
rather than intention. In the words of Sampson (1975:14), “Darwin has made 
this sort of teleology respectable, by showing that it is only a convenient 
abbreviation for longer-winded but non-teleological accounts." As a linguistic 
example of this type of elimination of teleology we may consider Martinet's 
theory of chain-shifts (Martinet 1952, 1955). According to Martinet, there are 
two types of chain-shift, which he refers to by the terms drag-chain and push- 
chain. A drag-chain occurs when a sound B changes to C and a sound A changes 
to B, moving, as it were, into the ‘empty’ space created by the shifting of 
original B. A push-chain on the other hand takes place when the effect of A 
shifting to B is to cause original B to move to C. As an oft-cited instance of 
the former type, consider the case of Romance lenition and the simplification 
of double consonants. It has been argued by Haudricourt and Juilland (1970) 
that the general Western Romance shift of intervocalic /-t-/ to /-d-/ as evidenced 


in (1) 


(1) Past participle ending: 
Latin: -ata Provencal -ada 
Spanish -ada, Old Fr. -eda 
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permits the subsequent simplification of Latin geminates, e.g. /-tt-/ to /-t-/, as 
in Latin mettetis, Old Fr. metez (the double tt in Mod. Fr. mettez is purely 
orthographic). Evidence in favor of this view comes from Italian where inter- 
vocalic voicing does not take place and double consonants remain, e.g. -ata, 
mettete.? This, coupled with the fact that we know from other sources (see 
Politzer 1951) that simplification occurred after voicing, allows us to postulate 
a historical chain: 


(2) Stagel t>d 
Stage 2 ttt 


The question is whether we can accept the hint of a teleological explanation in 
Martinet's metaphor of a drag-chain. Do the geminates simplify as soon as 

they observe an empty space, as I might make for the seat in a crowded bus 
vacated by an alighting passenger? Surely not. Not only is such an assumption 
fanciful, it is unnecessary. If we grant Martinet's gradualist view that the realiza- 
tions of particular phonemes scatter around local frequency maxima, with their 
range of variation being conditioned by other phonemes in the vicinity, then 
under normal circumstances /tt/ and /t/ will be maintained as distinct. If, how- 
ever, /t/ for some independent reason shifts to /d/ then realizations of /tt/ 

will be able to stray unmolested, as it were, into the previous /t/ area, and the 
result will be a gradual shift along the chain. Thus, drag-chains may certainly 
occur, but their explanation is not irreducibly teleological. 

Push-chains, however, provide a rather different type of situation. Here the 
only possible explanation does seem to be genuinely teleological. The only 
reason B shifts to C is to avoid clashing with the incoming A. As a case in 
point, Martinet (1952:151—2) cites the following changes: 


(3 Latin kai > Italian kwi 
ECCU (ANIC qui /kwi/ 
kwi > ki 
QUIS chi [ki/ 
ki > tfi 
CILIU ciglio [tfiXXo/ 


These may be summarised as: 


(4) Stage LI kui>kwi 
Stage 2 kwi > ki 
Stage 3 ki > tfi 


412 Nigel Vincent 


There are a number of problems which reduce the force of this example. First, 
the chronology does not hold up, since available evidence suggests that 
palatalization starts before kw > k, thus converting the last part at least to a 
drag-chain. Indeed where kw > k does take place early, the resulting /k/ is 
palatalized, as in Lat. TORQUERE > Ital. torcere, QUINQUE > cinque, 
which destroys the notion of a chain altogether. Similar objections can be 
raised in the case of the remainder of the changes involved in the Romance 
lenition, viz. /d/ > /0/, and /6/ > /®/, again cited by Martinet as a push-chain. 
Since it is the case that all intervocalic /d/ shift to /ö/, not just those that were 
originally /d/, e.g. VITA, MUTARE, Span. [biða], [mudar] , and likewise with 
/0/ > [0], e.g., NUDA, VENUTA > Fr. nue, venue, we have no evidence for 
anything other than a simple chronological rule sequence. 

We are, of course, not the first to notice these problems with push-chains. 
Martinet himself was aware of the difficulty of keeping the two types of shift 
consistently apart. 


“We thus probably have to reckon with pressure everywhere, so that the 
suggested distinction between drag and push would often be blurred." 
(Martinet 1952:151, emphasis mine) 


King (1969: 194), for different reasons, also rejects the notion of push-chain, 
and similar doubts are touched on by Anttila (1972:112). We may note in 
passing, and this is a point to which we shall return, that our negation of push- 
chains makes the question of teleology an empirical one. Since it is clear in 
principle what would constitute a push-chain, a solidly established case of 
such a change would stand as a counterexample to the theoretical position 
which this paper seeks to defend. To sum up, on the view taken here, drag- 
chains are legitimate but non-teleological, push-chains are indeed teleological 
but non-existent. 

The discussion of Martinet is relevant to our understanding of the words of 
Jakobson cited in the opening paragraph, and to their reconciliation with the 
apparently contradictory views of Bloomfield. The point which both Jakobson 
and Martinet are making is that sound change cannot be viewed independently 
of its effects upon the structured phonological system within which it takes 
place, effects which are encapsulated in such terms as split and merger, 
phonologization and rephonologization. Most scholars would nowadays agree, 
I think, that from the point of view of language as an organized system, or 
“system of systems" (Jakobson 1971:525), primary importance should indeed 
be attached to these 'functional' aspects of change. It does not follow, how- 
ever, that such primacy is chronological. It is not the structural pattern which 
initiates a series of changes, but rather the continually shifting phonetic flux. 
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A change, once achieved, may trigger off a series of further mutations as in the 
case of a drag-chain, but the initial impulse remains at the level of phonetic 
variation. 

It may be argued that these ‘functional’ aspects of language are in them- 
selves teleological and that therefore, for example, even the notion of a drag- 
chain involves teleological considerations, namely the structural pressures and 
margins of safety which lock the elements of the phonology into their respec- 
tive places within the system. Such indeed seems to be the import of certain 
Bloomfieldian and post-Bloomfieldian criticisms of the Prague-school approach 
to phonology. At this point, however, the useful distinction made by 
Andersen (1973:789) between ‘teleology of function’ and ‘teleology of 
purpose’ is relevant. He writes: 


“The notion of teleology has traditionally been erroneously identified with 
purpose in the sense of’ ‘(conscious) intent’; and most students of linguistic 
change have been wary, and rightly so, of either ascribing (conscious) intent 
to linguistic systems or claiming that all change is the result of willful dis- 
tortions of inherited patterns. However, there is no reason to think of 
purpose narrowly as ‘intent’. It is perfectly proper to speak of some 
constituent element of a structured system as serving a certain purpose in 
the sense of ‘function’. Defining the function of an element within the 
system of which it is part thus amounts to a teleological explanation... . 
In speaking of phonological change, it is necessary to distinguish this 
teleology of function from the teleology of purpose.” 


The existence of ‘functional structure’ may further be viewed as a natural 
consequence of the language-acquisition process, where the learning of 
successively finer distinctions plays an important role, as Jakobson (1968) has 
demonstrated. The work of David Stampe (1969) with its emphasis on the 
unlearning of certain universal processes in the acquisition of particular lan- 
guages leads to a similar conclusion. We would maintain, however, that such 
acquisition in the realm of phonology at least is a largely unconscious activity, 
and not obviously goal-directed in the sense of involving “the special puzzle of 
future reference.” Put another way, if we avail ourselves of Andersen’s distinc- 
tion, the question in the title refers to purposeful teleology, and we go along 
with Andersen, and many other linguists and philosophers, in the belief that 
such a mode of explanation is not directly relevant to the case of sound 
change, though, as we shall see, it certainly has a role to play in accounting for 
other types of linguistic change. 

In the final sections of this paper we shall consider some recent work of an 
apparently teleological (the term will be used henceforth in the strong, 
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purposeful sense) nature in the field of sound change, but before so doing it 
will be necessary to develop a general hypothesis regarding the speaker’s 
intentional or volitional interference with the linguistic system which fulfills 
his communicative needs. 

We have already stated more than once that the view which ascribes to 
language a will of its own, a sort of conscious control over its own future, 
seems to us gratuitous and untenable. It remains true, however, that language 
is a communicative tool at the disposal of its speakers, to whom the attribution 
of an independent will and volition is considerably less controversial. It is 
therefore reasonable to suppose that speakers will be capable of conscious, 
goal-directed activity in language-using situations just as much as at other times. 

The most obvious cases of direct interference is the prescriptivism to which 
most languages with a cultural and literary tradition have been subjected at 
one time or another. Least subtle are cases such as the famous French minis- 
terial decree of 1901 which sought to lay down rules, among other things 
about the agreement of adjectives with the noun gens ‘people’ (feminine 
before the noun and masculine after). More sinister is the kind of linguistic 
purism instituted by Hitler and Mussolini in their respective countries. 
Although the consequences of such interference may sometimes be quite wide- 
ranging, the effect on the essential structure of the language is generally 
marginal, since the prescriptions tend to relate to individual points selected 
arbitrarily and atomistically. They can therefore be discounted in establishing 
a theory of language change as not representing a necessary part of the rela- 
tionship between a speaker and his language. A second type of situation is 
instanced by taboo words and euphemisms. Certain words may disappear from 
use as a result of their more or less conscious avoidance by the speakers of the 
language in question. Thus, most of the descendants of the Latin word putta 
‘girl’ in Romance come to mean ‘prostitute’, with the consequent loss of the 
word in its original sense. As a contemporary example I would predict the 
loss of the word gay in the sense of ‘happy’ as a result of its use in collocations 
such as Gay Liberation. In cases like cock and ass cited by Bloomfield 
(1935:396) the mechanism is slightly different. Thus, ass ‘donkey’ is cognate 
with Latin asinus, whereas ass (often spelt arse) descends from a general 
Germanic root. In both instances, homonymic clash precipitates loss. Again, 
however, we may regard tabooing as a culture-specific phenomenon and 
therefore outside the immediate concerns of a general theory of linguistic 
change. 

Going on from the last examples, there are nevertheless cases where 
homonymic clash is not due to taboo. Perhaps the most famous example is 
that described by Gilliéron and discussed at length by Bloomfield (1935:396— 
398). The case concerns the outcome of Latin gallus ‘cock’ (or ‘rooster’!) and 


Is sound change teleological? 415 


cattus ‘cat’ in an area of South Western France where independently attested 
sound changes predict [gat| for both. Yet [gat] only means ‘cat’, and a 
variety of other forms are used in different parts of the area for ‘cock’. It 
seems reasonable to suppose that the lost form disappeared because it led to 
communicative difficulties, and furthermore speakers more or less consciously 
conspired in its elimination by selecting alternative designations for the same 
animal. Here, then, is an example of language change where genuine teleology 
of purpose seems relevant. A new word for ‘cock’ was found in order to avoid 
an inconvenient ambiguity. 

A more systematic example of exactly the same phenomenon is attested in 
the history of Chinese. In the passage from Ancient to Modern (Mandarin) 
Chinese a large number of mergers have compounded to reduce considerably 
the number of distinct syllables available to give phonetic realization to the 
morphemes of the language. In particular we may cite the merging of initial 
palatal stops with the palatal and retroflex affricate series; the reduction in 
the vowel inventory and the loss of syllable-final stops and final /-m/. The 
precise details are too complex to go into here, but the overall effect is clear. 
In Ancient Chinese (see Martin 1953) the number of possible syllables (includ- 
ing accidental gaps) has been estimated by Geoffrey Sampson (personal 
communication) to be approximately 7,640. Given that every morpheme in 
the language is monosyllabic, and assuming an average vocabulary in the region 
of 5,000 to 6,000 morphemes, we have a somewhat better than 1:1 ratio 
between syllables and morphemes. For the modern language, however, 
Sampson's figure is approximately 1,770 phonetically distinct syllables (includ- 
ing tone), giving an average throughout the language of nearly four-way homo- 
phony for every syllable. Of course the fact that different items belong to 
different grammatical classes will help to reduce any potential confusion 
(compare English bare IN. Adj|/bear [V, N] or French sang [N] /sent [V]/ 
sans [Prep] /s'en [Clitics] /cent [Numeral] ), but nevertheless in the case of 
nouns the level of ambiguity is still too high to be tolerated in daily com- 
munication. Since the problem of homonymy here runs through the whole of 
the lexicon, simple replacement will not suffice, and so the following general 
strategy is employed. A given syllable, e.g. yT, is to be used in the meaning of 
*clothes', though it has several other potential meanings. It is therefore 
coupled with shang, which also includes ‘clothes’ as one of its possible mean- 
ings. Now the compound yi shäng? defines the intersection of the sets of 
meanings of the two syllables in isolation. Since this set has a unique member 
the needs of communication are thereby satisfied. 

An important point to bear in mind in the previous two examples is the 
chronological sequence of events. First of all sound change operated to 
produce a situation of potential confusion — what Gilliéron* has called a 
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‘pathological’ state in language — and then a strategy was found to remedy 
things. In this way these cases serve not merely as examples of teleological 
behavior of speakers with respect to their language, but also as counter- 
examples to the view that sound change is itself directly teleological. If the 
latter had been the case, it is to be expected that the sound changes would 
have stopped before their destructive effect had been felt. It would be reason- 
able to argue in the case of the Gascon dialects that one single word was not 
sufficient to stand up to a general ongoing sound shift. However, such a line 
of defence is out of the question in the Chinese case. Whereas speakers, qua 
human beings, have the power to assess the future consequences of their 
actions, linguistic or otherwise, and modify their behavior accordingly, sound 
change can only proceed remorselessly on, leaving the speaker to do the best 
he can to mend any pieces of language that get broken in the process. 

Alan Sommerstein (personal communication) has argued that spectacular 
mergers such as our Chinese example are not counterexamples to the notion of 
partial teleological motivation for sound change since, as he says, “‘in language, 
as in most things, there are conflicting teleologies, and in language it is appar- 
ently sufficient, in order for a change to spread, that it be advantageous in one 
way, even though it is disadvantageous in other ways" (emphasis his). Even 
granted the truth of these observations, notice however that in Chinese we are 
dealing with a series of sound changes, all of which appear to ‘conspire’ in the 
same direction. Furthermore these changes are independent to the extent that 
some affect the syllable initial, some the vocalic nucleus, and some the con- 
sonantal coda. Thus, there seem not to be conflicting effects but one cumula- 
tive one, which would presumably be ail the more noticeable if the language, 
considered simply as a formal system, had the ability to monitor its own 
progress in time, which is precisely the kind of strong teleology of purpose 
which we are denying. 

These considerations in turn suggest that sound change cannot be directly 
under the control of the speaker since otherwise he would be able to forestall 
its action in appropriate circumstances. Such a state of affairs, I would suggest, 
follows from the more general fact that speakers are not consciously aware of 
the detailed phonetic mechanisms of their language, and therefore a fortiori 
not aware of the minor fluctuations in these workings which are the substance 
out of which sound change develops. If true, what I have said so far may be 
taken as but one aspect of a much more general explanatory principle govern- 
ing the relationship between a speaker and his language: the Principle of 
Speaker Control (PSC). According to this view, a language may be regarded as 
a hierarchically organized system, or system of systems in the terminology of 
Jakobson already referred to. Phonetics lies at the lower end of this hierarchy, 
with semantics — or more precisely the level of conceptual organization which 
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is encoded by language — at the top. Furthermore the degree of conscious 
control or manipulation which the speaker exerts over his linguistic activity 
decreases as we descend the hierarchy. Basic syntactic patterns such as word 
order and subordination, as well as what traditional grammarians might call 
thetorical devices such as topicalization and clefting, are near the top of the 
hierarchy, and enable the speaker to organize the semantic material he wishes 
to convey. The morphological and phonological resources of a language, on the 
other hand, depend essentially on such higher-level semantic and syntactic 
patterns and follow from them by rules which are not in general subject to the 
speaker's volitional intervention. Another way of looking at the same situation 
is to say that changes are more obvious the higher their effects reach up the 
hierarchy. Thus a subphonemic change such as the claimed shift from dental 
to alveolar articulation in English stops (Anttila 1972:57) will have less effect 
than a change involving alteration to the phonemic inventory as in most cases 
of palatalization (Penzl 1947). Even more noticeable are situations when the 
change has consequences not only for the phonology but also for the morpho- 
logical system, as for example in the loss of Latin final /-s/ in Eastern 
Romance. 

In addition to this ‘top-to-bottom’ dimension, there is considerable evidence 
for a deep-to-surface dimension where the speaker’s awareness is of the surface 
outputs (syntactic or phonetic) of his grammar rather than of any more 
remote representations which the linguist may decide there are more or less 
good reasons for setting up. Thus, categories of change such as Anderson’s 
(1973) ‘abduction’ or Anttila’s (1972, 1974) re-espousal of analogy depend 
essentially on the idea of a misanalysis of the phonetic surface. In a similar 
vein is the idea put forward in Bever-Langendoen (1972) that syntactic change 
may reflect the interaction of perceptual strategies for establishing preliminary 
parsing of syntactic surface structure with the generative rule component. The 
integration of these two aspects of the problem — ‘top-to-bottom’ and ‘deep- 
to-surface’ — must, however, await further research. 

As confirmation for the hierarchical view of linguistic change, I would 
adduce the phenomenon of ‘hypercorrection’ which typically takes place 
when a speaker tries to adapt his output to some externally given norm, for 
whatever reason. This in turn involves intervening directly at the lower end of 
the hierarchy, and we would predict that errors should ensue. 

It is worth noting that the concept of hypercorrection figures largely in the 
work of Labov, which at first sight might seem to provide a fairly massive 
source of counterexamples to PSC since the type of variation he documents, 
for example in the case of the centralization of /aw/ on Martha’s Vineyard is 
at the sub-phonemic level. However, Labov (1965:285) notes explicitly that 
“the changes began as generalizations of the linguistic form to all members of 
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the subgroup; we may refer to this stage as change from below, that is, below 
the level of social awareness” (emphasis his). The dissemination of change, 
however, brings with it social awareness, but responses to it conflict with the 
speaker’s unawareness of the relevant linguistic mechanisms, consequently 
giving rise to hypercorrection. Incidentally, Labov’s work also provides a way 
of integrating into our theories of change the kind of purism and prescrip- 
tivism we discussed above (p. 414). Thus, Labov (1976:286—287): 


“Under extreme stigmatization, a form may become the overt topic of 
social comment, and may eventually-disappear. It is thus a stereotype, 
which may become increasingly divorced from the forms which are actually 
used in speech." 


Many aspects of the particular types of sound-meaning association involved 
in literary creation are also readily explicable in terms of the PSC. Devices 
such as alliteration, assonance, onomatopoeia, and rhyme require explicit 
organization of those aspects of language which are least freely accessible to 
the untrained user of language. Other forms of specialist skill, such as phonetic 
training, can also be seen as enabling people to achieve greater degrees of 
conscious control over areas of their behavior which usually pass unnoticed. 
Thus it should be clear that we are not claiming that there is an absolute 
contrast between those areas of language which are controlled by the speaker 
and those which are not. Rather there is a system of relative accessibility, 
which is indeed what the term hierarchy implies. It is probably the case, never- 
theless, that the bottom end of the hierarchy is fixed in the sense that in 
articulating speech sounds and perceiving them there are degrees of control 
which are not attainable because of the involuntary reactions which constitute 
part of the operation of our neuro-muscular systems. 

The PSC is undoubtedly in need of considerable sharpening and refinement, 
but I think the intention behind it, and the kind of data relevant to its estab- 
lishment (and perhaps eventual disconfirmation) are sufficiently clear for us to be 
able to proceed now to an examination of three areas of debate in sound-change 
theory where the claims implicit in the hierarchy have empirical consequences. 


1. Morphological constraints on sound change 


One area where final causes are sometimes adduced is when sound changes 
appear to be blocked by morphological conditions. In a frequently cited 
example (e.g., Anttila (1972:98—99), intervocalic /s/ is lost in Greek except 
where such an /s/ would be the only surface marker of future tense. Thus: 
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(5) Present Future 
(a) trépo ‘turn’ trepsö 
(b) Joo ‘loosen’ liso 
(c) meno ‘remain’ menéo 


In (5a) the /s/ remains since it is not intervocalic; in (Sc) the future allomorph 
is /es/, so the deletion of the /s/ still leaves the future minimally distinct from 
the present. Such would not be the case in (5b) where /ü/ would be shortened 
before another vowel, so that present and future would be homophonous. 
Thus, it is claimed, the sound change does not operate in cases like (5b). How- 
ever, in his discussion of this example, Anttila notes that the same facts are 
susceptible to an alternative, and the traditional, explanation, namely that /s/ 
is indeed lost from /isd, but is later restored by analogy with other future 
forms (e.g. trepsö) in order to avoid the homonymic clash with Joo It should 
be clear that this latter explanation is consistent with the hierarchy underlying 
PSC, whereas the former is genuinely teleological in that it attributes to sound 
change the power to evaluate the consequences of its own application and to 
refrain from operation in cases where its effect would be detrimental to the 
functioning of the morphology. The problem then is to find decisive evidence 
one way or another. 

The mists of time have long since closed over any available evidence relating 
to this particular example, but other cases are better documented. Hooper 
(1974:126—130) discusses a sound change in the history of Spanish which 
deletes final unstressed /e/ after a sequence of a vowel and one of a certain 
group of consonants. As evidence for this compare the singular forms in (6) 
with the forms in (7) which are respectively (a) the plurals of (6), (b) other 
words in Spanish with different consonants or clusters, and (c) the cognate 
words in Modern Italian. 


(6) pan ‘bread’ real ‘royal’ 
mar ‘sea’ sed ‘thirst’ 
mes ‘month’ 

(7) (a) panes (b) grande (c) pane 
mares monte mare 
meses arte mese 
reales nueve reale 
sedes leche .. sete 


Thus both internal and comparative evidence motivate the sound change, but ' 
there is an extensive and productive class of exceptions which appear to be 
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grammatically conditioned, viz., finite verb forms. Final unstressed /e/ realises 
the first person singular preterite of a number of irregular verbs (8a), the third 
person singular present indicative of all second and third conjugation verbs 
(8b), and the first and third person singular present subjunctive of all first 
conjugation verbs (8c). 


(8) (a) pude ‘I was able’ (b) quiere ‘he wishes’ 
puse ‘I put’ sale ‘he leaves’ 
vine ‘I came’ une ‘he unites’ 


(c) pese ‘he weighs’ (subj.) 
cene ‘he dines’ (subj.) 
dure ‘he lasts’ (subj.) 


Hooper, following Menéndez Pidal, shows how at the beginning of this sound 
change (12—13 cent. A.D.) there were optional variants with or without final 
/e/ amongst both the verb forms and other areas of the vocabulary, i.e., both 
pud, vin and pane, mare, etc. She goes on therefore to distinguish the ‘process’ 
of the sound change, which may be optional in its initial application but is 
always phonetically conditioned in origin, and the ‘result’ of the sound change, 
which may be a rule incorporated into the grammar with a variety of more or 
less ad-hoc morphological and syntactic conditions which reflect the inter- 
action of the sound change with the already established patterns and rules of 
the language. She writes (1974: 130): 


“I would claim that if all the facts were available, it would turn out that all 
cases of grammatically conditioned exceptions to phonological rules 
develop in just this way; all phonological rules have their source in universal 
phonetic constraints, and new rules never arrive at the door of the grammar 
with their grammatical exceptions in tow.” 


A similar explanation is available in the case of another candidate for 
morphologically conditioned sound change, namely the loss of final /-n/ in 
Estonian, except in first person singular forms (see Campbell 1974:90 and 


references cited there). 


(9) kanna-n > kanna ‘heel’ (gen. sing.) 
kanna-n > kannan ‘I carry’ 


As Campbell remarks: 


“Seventeenth century manuscripts show that the loss of final -n was a 
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variable rule in which - was being lost, but was frequently retained if 
followed by a word beginning with a vowel." 


Again, once we admit of the distinction between ‘process’ and ‘result’ in 
sound change, the way is open to a clearer understanding of the data in 
question. 

Associated with the above claims are discussions such as that in Hyman 
(1975:173 ff.) in which it is argued that familiar phonological rules such as 
/k/ ^ [tf] may be synchronically ‘natural’ but they are not diachronically so. 
The leap from a velar stop to a palato-alveolar affricate is just too great for the 
gradual *processes' involved in sound change, but as a synoptic statement of 
the ‘result’ of the incorporation of palatalization into the grammar it is 
entirely reasonable. As Hyman remarks (1975:182) there is a “great tendency 
for rules to become unnatural, that is, to lose their phonetic plausibility and 
become morphologically conditioned." Similar views have been expressed by 
Chafe (1968). Such tendencies reflect, of course, the movement of changes up 
the hierarchy we have established. 

Anttila (1972) explicitly adopts the opposite position to ours, and in his 
defence cites an ongoing change from Russian, originally reported by Jakobson 
(1949) who draws the same conclusions from it as Anttila. Unstressed d [a] 
shifts to i after palatal consonants, thus pójás > pójis ‘belt’, but in the 1940's 
this change did not affect inflectional suffixes where d is “supported by 
analogy with o and a in the same suffixes when stressed" (Jakobson 1949:113). 
It is, however, also possible to argue that in the initial stages the sound change 
operates root-internally, but only with time expands across boundaries. Con- 
firmation of this alternative account is found in Anttila's concluding observa- 
tion that in contemporary Russian the sound change has spread to inflectional 
suffixes. If the sound change knew enough about the structure of Russian not 
to interfere with inflections in the 1940's, why should it decide to ignore this 
knowledge a quarter of a century later? It seems both methodologically and 
philosophically wiser not to ascribe it such knowledge in the first place. 

Anttila (1972:78) makes a further point: 


“To deny grammatical conditioning implies that only hearers are allowed 
to create change — not speakers, who come to sounds through the rest of 
grammar." 


The reasoning here is not clear. Certainly it is true that many changes can be 
attributed to the hearer: a number of examples are dealt with in the next 
section. However, the point of PSC is that the lower end of the hierarchy is 
not normally consciously superintended by the speaker, and that it is therefore 
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precisely at this point that changes may be initiated. Of course, such slight 
modifications rely for their propagation throughout the speech community on 
both speakers and hearers, but then this is generally true of all linguistic 
change. Put otherwise, the establishment of a change requires the mediation of 
both speakers and hearers, but the initial impetus may come from either 
source. 


2. The interaction of sound change and phonotactics 


Another apparently teleological mode of explanation which has become wide- 
spread in recent work in linguistics, particularly in phonology, is contained in 
the theory of targets and conspiracies first elaborated in Kisseberth (1970). To 
take a simple example from Italian, we may identify in that language two 
processes: 


(i) vowel deletion: e.g., /kanta + o/ > [kanto] 
(ii) glide formation: e.g., /'piu/ > ['pju] 


The effect of these two rules taken together is to eliminate sequences of full 
vowels (with a few exceptions) from the surface phonetic strings of the 
language. Thus, although the rules are not formally collapsable according to 
the usual notations of generative phonology, nor by any obvious or natural 
extension of them, nevertheless the two processes have a certain unity, a 
‘functional’ unity as Kisseberth calls it, in that they ‘conspire’ together to rid 
the language of certain unacceptable sequences of sounds which have arisen 
as a result of independently motivated operations in the phonology and mor- 
phology. We agree with Matthews (1972) and Sommerstein (1974) that in 
such situations it makes more sense to regard the phonotactic restrictions as 
explaining the existence of the rules, rather than vice-versa. The important 
question is whether such an explanation is teleological, to which we would 
reply in the negative. Although in terms of a formal model, the rules may in 
some sense appear to occur ‘before’ the surface phonetic level on which the 
phontactic constraints are defined, nevertheless from the point of view of the 
speaker the two parts of his phonology coexist at any given point in time.? 
The true nature of the situation is brought out clearly where phonotactic 
restrictions can be adduced as explanations of certain sound changes. Consider 
Vulgar Latin syncope, which deletes a non-final, immediately post-tonic vowel 
Thus: 
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(10) (a) colapu > colpo (b) auriculu > orecchio 
calidu > caldo oculu > occhio 
viride verde lenticula > lenticchia 


The intervening stages involved in the historical derivation of the examples in 
(10b) are: 


(11) V.L. /okulu/ 
Syncope 'oklu 
l»j 'okju 
Gemination 'okkju 
Vowel changes 'okkjo 
Ital. ['okkjo/ 


Given this set of changes, we should expect Ital. vecchio ‘old’ to go back to a 
Latin form *veculus, whereas the attested form is vetulus, a diminutive of 
Classical Latin vetus. The usual, and most reasonable, explanation of this dis- 
crepancy is that /vetulu/ underwent syncope to give /vetlu/, and then, since 
/tl/ was not an acceptable cluster in Latin, nor in Italian for that matter, the 
/t/ shifted to /k/ to accommodate the new form to the phonotactic require- 
ments of the language. The problem is whether the hypothesized intermediate 
stage /vetlu/ ever existed, or whether the change, so to speak, ‘skipped’ a stage, 
going straight from /vetulu/ to /veklu/. The latter possibility would be truly 
teleological since it involves ascribing to the sound change the possibility of 
evaluating the consequences of its own operation and taking appropriate 
avoiding action in situations where those consequences would be linguistically 
‘undesirable’. Direct evidence one way or the other is not available, but an 
inspection of the way phonotactic constraints work in observable situations in 
the present will provide the necessary clue. It is generally the case that 
speakers perceive foreign loan-words via the intermediary of their own phono- 
logical and phonotactic systems. Likewise, their attempts to reproduce foreign 
sounds move along pathways determined by the patterns of their native lan- 
guage. Thus vowels in English loan words with /a/— e.g. club, budget, rugby, 
bluff — are in French pronounced as /y/ or /oe/ (Fouché 1959:202). Similarly, 
Tuscans and Central Italians, where the native dialects have no final consonants, 
commonly add a paragogic /-e/ to borrowings like gas, tram, sport and bar. 
Indeed the whole field of foreign-accent studies provides a mine of data of this 
type. 

Now, in the same way, the speech habits of innovating speakers count as 
‘foreign’ with respect to the majority of the language community. In our 
example, [vetlu| may indeed be pronounced by the innovating speakers, but 





424 Nigel Vincent 


the perceptual/productive mechanisms of the imitators on whom language 
change relies for its diffusion (cf. Householder 1971:ch. 16) will bring about 
the shift to /veklu/ which we find attested in the Appendix Probi (VETULUS 
non VECLUS). Further examples of sound changes attributable to the 
acoustic properties of the speech signal are discussed in Andersen (1972, 
1973). Jakobson makes a similar point when he writes (1961 :2): 


“Since not the motor but the acoustical aspects of speech sounds, aimed at 
by the speaker, has a social value, the teleological conception of sound 
problems increases the relevance of acoustical analysis in comparison with 
the physiology of speech.” 


And it is clear that once more this use of teleology is reducible to a non- 
teleological formulation. A new dimension of the same question is hinted at in 
Labov (1965:286): 


“The linguistic variable now shows regular stylistic stratification as well as 
social stratification, as the motor-controlled model of casual speech com- 
petes with the audio-monitored model of more careful styles.” 


Looked at from the point of view of the hierarchy we have established, our 
account of the Vulgar Latin changes relies explicitly on the fact that the 
phonetic end of the scale is beyond the speaker’s direct, conscious control in 
every-day language use. Such seems also to be Jakobson’s view, to judge by the 
reference to “motor .. . aspects of speech sounds" in the passage just quoted. 
If every speaker of a human language were, and always behaved as, an expert 
phonetician, it is a reasonable guess that changes involving the effect of native 
phonotactics on unfamiliar articulatory habits would not take place at all, at 
least not in those cases where the phonotactics are based on language- 
particular and not universal, anatomically and physiologically necessary, 
limitations. 


3. Linguistic orthogenesis 


In a recent defence of a very extreme form of linguistic teleology, Lass (1974) 
examines a phenomenon which he christens ‘orthogenesis’ or ‘directed evolu- 
tion'. By this is meant situations where a series of historical changes have the 
cumulative effect of producing a particular synchronic state of affairs. Thus, 
in Lass' example, Proto-Germanic has free or phonemic quantity as a para- 
meter of its vowel system, but this has been all but eliminated in Modern 
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Scots. The various stages in the development are taken as instantiations of “a 
higher-order instruction or ‘meta-rule’ (Lass 1969) that says: eliminate lexically 
dichotomous vowel systems. Or better, perhaps, maximise the predictability 
of vowel length.” (Lass 1974:333.) Two points are crucial in Lass’ argument. 
First, the time-span is so great that it cannot conceivably be covered by a 
single speaker, or even his immediate family. This rules out the continuity, if 
continuity there is, as residing in anything but the linguistic system itself. 
Second, the individual stages which go to make up this ‘diachronic conspiracy’ 
are not in themselves readily explicable, so that any significance they might 
have can only be discovered by envisaging the whole, which is to that extent 
greater than the sum of its parts. _ 

Let me begin straightaway by admitting a problem, namely my own lack of 
familiarity with the data on which Lass’ argument is based. This means that 
what follows is not so much a refutation as a methodological pondering on his 
claims, and a discussion of some possible lines of argument which might even- 
tually lead to a reformulation of the data in non-teleological terms, together 
with the consideration of a related though not exactly parallel example from 
the history of Italian. 

To give our discussion solid foundation, let us take the example first. One 
of the most notable characteristics of contemporary Italian phonology in com- 
parison with the other Romance languages is the systematic contrast of single 
and double (or long and short) consonants. This opposition involves 15 out of 
the 21 consonant phonemes usually set up for Italian.° The interesting ques- 
tion from our point of view is how this state of affairs came about. There are 
four sources of Italian geminates: 


(i) the retention of those geminates which were already an integral part 

of the Classical Latin phonological system; 

(ii) various assimilation processes: e.g. octo > otto, spat(ujla > spalla, 
ven[i)rö > verrò, capsa > cassa, 

(iii) gemination before semivowels and liquids: cofea > /kofja/ > cuffia, 
venui > [venwi] > venni, febre( m) > febbre, publicu( m) > pubblico; 
(see Vincent (ms) for more detailed discussion); 

(iv) a process of consonantal reinforcement in antepenultimately stressed 
words, e.g. atomu > attimo, femina > femmina; (see Tekavčić 
1972:290—291 for details). 


In view of the varied sources of Italian geminate consonants, the concept of a 
‘diachronic conspiracy’ seems relevant. The difference between this one and 
the case reported by Lass is the fact that Italian inherited directly a fairly 
large stock of geminates from Latin which gives the conspiracy a head start, as 
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it were. It is easy to see how, once the language has geminates, further changes 
which would produce yet more such sounds will be accepted. Assimilation of 


stop + N clusters, for instance, merely adds to the number of geminates in 


the language, whereas in a non-geminating dialect the same change would 
create a whole new order of phonemes. Despite, or indeed because of, this 
important difference between the two, the Italian example is instructive as 
showing the development of the later part of a diachronic conspiracy, once 
the initial change has been accepted into the language. If the phonotactics are 
regarded as a filter giving preference to sound changes which can be accom- 
modated within the existing pattern of possibilities, or which exploit unfilled 
gaps in the system (cf. Martinet 1955), then it is clear how a new structural 
requirement — such as the elimination of phonemic vowel length in particular 
environments — can be strengthened and extended via the continual interplay 
of sound change and existing patterns, or more generally of opposing forces of 
dynamism and stasis. 

Now, Lass insists on the idea that the changes he describes form a line 
through time, a developing progression towards a particular goal, and in this 
connection quotes Teilhard de Chardin's reference to “the appearance of the 
line as a natural unit distinct from the individual" (Lass 1974:312, emphasis 
Chardin's). However, it must be borne in mind that the observation of a line 
says nothing about its direction, yet it is precisely the direction of the line 
which is crucial to Lass' argument. The case of Italian gemination shows well 
the way in which the direction of a historical development may be given by its 
starting point, with all the subsequent changes doing no more than continuing 
along this path. The appropriate parallel is not with travelling along an existing 
road which has been established to get someone to a particular place, but with 
building the road as one proceeds, with no knowledge of what might lie at the 
end of the journey, but keeping going nevertheless in a direction roughly the 
same as before, unless some event or disturbance of the terrain forces one to 
change direction. As support for this alternative view of lines, consider Lass' 
remarks in the epilogue to his paper in which he denies that the direction 
taken by the changes he discusses has any ‘adaptive’ advantage in the biological 
sense. He writes (1974:344): 


“The point is that if teleology equals clear directionality in pre-definable 
paths (which is the essence of my claim), there is no necessity for the 
directions to be ‘useful’ in any way." 


It seems strange that if languages do in some mysterious way have the power 
to orient their own future development towards particular goals, they do not 
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also have the power to pick advantageous rather than randomly determined 
goals.’ 

Let me end these rather speculative remarks on Lass’ paper by considering 
a strong methodological point in his favor. This is his objection that the 
phenomena relating to the history of Scots vowel length are capturable under 
one generalization, albeit one which requires a teleological explanation, and 
that to refrain from capturing it would be to refrain from doing linguistics. In 
other words, the issue is an empirical one, and here I would agree with Lass, 
and also with the philosopher Rescher, who writes (1970:72): 


**,.. the issue of mechanism v. teleology . . . is an essentially empirical, 
scientific question that waits upon a study of the actual facts, and is not a 
theoretical issue that can be settled by abstract reasoning from a priori 
premisses or by any decree or fiat on the basis of methodological or of 
conceptual analysis.” 


The only proviso I would add here is the familiar one that to accept ortho- 
genesis, and in general teleology of purpose, in relation to sound change would 
so enormously extend our conception of what sort of things qualify as human 
languages that it is a position to which we should be pushed only under 
extreme pressure from the facts. I have tried to show in this paper that many 
of the facts discussed in the literature under the rubric of teleology will not 
bear this burden. The fact that, as yet, I have no adequate answer to Lass' 
examples indicates that the issue is still open. 


Notes 


* Tam happy to acknowledge Geoffrey Sampson’s help and advice in dealing with the 
Chinese material, as well as for more general discussion of the ideas presented here. I 
am also grateful to the following linguists for their comments: Richard Coates, 
Bernard Comrie, John Green, Martin Harris, Richard Hogg, Jim Hurford, Giulio 
Lepschy, and Alan Sommerstein. They do not, however, necessarily agree with all the 
views set forth, and none of them should be held responsible for any errors which 
remain. 

1. It will be evident that this part of the paper relies heavily on the treatment of 
teleology in Braithwaite (1953:ch. 10). 

2. For a detailed coverage of the various analyses of Romance lenition the reader is 
referred to Tekavcié (1972:157—158). 

3. Kratochvíl (1968:75) refers to this type of word-formation as ‘co-ordinate compound’, 
and gives several further examples. The matter is undoubtedly more complex than we 
have indicated, but the general form of the argument seems clear enough. Note, too, 
Kratochvil’s (1968:141 ff.) discussion of the rise of polymorphemic words in Chinese, 
though his explanation (in terms of language contact) differs from ours. The essen- 
tially ‘functionalist’ interpretation of the situation which we adopt here is also 
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advocated by Forrest (1973:173—174). An English parallel might be the colloquial 
use of the groups funny-peculiar and funny-ha-ha. 

4. A useful summary of Gilliéron's ideas and criticisms of them, together with a compre- 
hensive bibliography, is contained in Iordan, Orr and Posner (1970:157 ff.). 

5. For discussion of the nature and operation of phonotactics, see Sommerstein (1974). 

6. For treatment of the synchronic situation and further references, see Muljatic 
(1969:427—435). 

7. The view, incidentally, that Janguage can pick useful goals towards which to aim has 
to be ruled out as leading into the oft-triggered trap that there is one general prin- 
ciple — e.g., King's simplification, or Martinet's adaptation of Zipf's principle of least 
effort — which governs linguistic change. The continual movement of languages back 
and forth along well-trodden paths should be sufficient to rob that notion of any 
credibility. 
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WERNER WINTER 


The distribution of short and long vowels in stems 
of the type Lith. észi : vèsti : mèsti and OCS jasti: 
vesti : mesti in Baltic and Slavic languages! 


Q. In his discussion of Baltic and Slavic present stems of TeT-verbs with long 
stem vowel, Calvert Watkins (1969:31—32) agrees with Jerzy Kurytowicz 
(1956:305 —308) in assuming that the lengthening in, e.g., Lith. bégu, R begu: 
Gk. phébomai was a special Balto-Slavic development (to be kept apart from 
the apparent parallel in Lat. est ‘he is eating’: edere ‘eat’) that occurred in root 
formations formerly, or still in historical times, athematic. 

In his listing of forms, Kurylowicz follows Antoine Meillet; he enumerates 
first items with lengthening throughout: 


Lith. bégu, bégti, Slav. *bégq (R begu, OCS bE&29) ‘run, flee’: Gk. phébomai 
Lith. édu, émi, ésti, OCS jamt, jasti ‘eat’: OInd. atti, Gk. edomai, Lat. edere 
Lith. sédu, sésti, OCS sösti ‘sit down’: Olnd. satsi, Gk. hedos, ON settr 
Lith. isékti ‘engrave’, OCS séko, s€¥ti ‘cut’: Lat. secare 


Short and lengthened forms are noted side-by-side in: 


Lith. grebiu, grébti ‘take’: OCS grebo, greti ‘row’ 

Lith. glebiu, glébti ‘embrace’: P gtobi¢ ‘fit together’ (OCS globiti, as listed by 
Kurylowicz, appears to be unattested) 

Lith. stiegiu, stiegti (< *stégti) ‘thatch’: R stog ‘haystack’: Gk. stegö 

Lith. tréSkiu, trékSti ‘crackle’, OCS tréskati ‘strepitum edere’: Lith. treskéti 
‘rattle’, OCS (R) troska ‘bolt of lightning’ 

OCS str&&o, strékati ‘sting’: OCS stroka, strikati 


Finally, Kurylowicz adds: 
Lith. Xóku, Xókti ‘jump, dance’: OCS skoto, skočiti ‘jump’ 


and concludes (1956:307): 
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‘Il résulte de cette liste, qui n'est probablement pas complète, que le balto- 
slave a allongé le vocalisme de certains verbes à racine légére en consonne. 
Tout porte à croire que ce sont, en accord avec l'hypothése de Meillet, 
d'anciens verbes radicaux athématiques.’ 


He then proceeds to offer an explanation in terms of his ‘law of polariza- 
tion'. It appears, however, that once a systematic attempt is made to extend 
the list of forms showing unexpected vowel lengthening, both Meillet's initial 
hypothesis and Kurylowicz's extension thereof prove to be insufficient to 
account for the data on hand. 


1. It is a time-honored tenet of Indo-European comparative linguistics that a 
relatively stable correlation is to be assumed between morphological categories 
and ablaut grade to be found in them; disruptions do, of course, occur, but 
they require a special explanation, usually in terms of paradigmatic leveling. 

In the present context, it is therefore unacceptable to be content with a 
mere statement that Baltic and Slavic languages show lengthened grade in old 
athematic presents, when the evidence from other Indo-European languages 
clearly indicates that e- and/or zero grade is all that can be expected. In this 
respect then, both Kurylowicz and (in slight modification of Kurylowicz’s 
approach) Watkins are right in attempting to offer an explanatory hypothesis. 

What invalidates these hypotheses, however, is that they do not take into 
account a number of important facts: 


(1) Vowel lengthening is not limited to verb stems. 

(2) Vowel lengthening in T,eT. roots depends on the nature of T3. 

(3) Vowel lengthening is not limited to T,eT, roots but is found equally well 
in T, eRT, bases, again with T^ as a conditioning factor. 


The paper submitted here will discuss only points (1) and (2); data and argu- 
ments for (3) will be presented elsewhere. 


2. An inspection of the materials found in Fraenkel (1962), Vasmer (1950— 
1958), and Vasmer — Trubatev (1964—1973) yields the lists included in the 
sections now following. Only items for which a plausible etymology is available 
have been introduced. 

The first group of lists gives forms with long vowels not properly supported 
by evidence from outside the Baltic and Slavic domain; the second group 
enumerates forms without lengthening. Within the groups, the arrangement is 
exactly alike; this is the reason why there are a few lists with no members at 
all. Whenever available, both Baltic and Slavic forms are included; closely 
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related items from other Indo-European languages are added, with an eye to 
maximum information as to the nature of T». 


3. Forms with lengthening in Baltic and Slavic languages: 


3.1.7, = Baltic b, Slavic b: 

Lith. obelis, Latv. ábele ‘apple tree’, Lith. óbuolas, Latv. ábuols ‘apple’: R 
jabloko ‘apple’: : OHG aphul ‘apple’ 

Lith. grebti ‘rake, grab’, Latv. [grebt 'grab'] , grábt ‘grab’: [OCS greti, grebo 
‘row’, R gresti, grebu 'grab'] : : Olnd. grbhnäti ‘grabs’ 


3.2. T, = Baltic d, Slavic d: 

Lith. ésti, émi, édu, Latv. êst, emu, ēdu ‘eat’: OCS jasti, jami ‘eat’: : Olnd. 
ádmi, Lat. edo ‘I eat’ 

Lith. pedà, pédas ‘foot, footstep’, Latv. péda, péds ‘footstep’: — : : Lat. pes, 
pedis ‘foot’ 

Lith. puodas, Latv. puóds ‘pot’: — : : OHG faz ‘container’ 
— : OCS pasti, pado ‘fall’: : Olnd. padyate ‘falls’ 

Lith. sedeti, sémi, sédZiu, Latv. sédét ‘sit’: OCS séd&ti ‘sit’: : Lat. sedere ‘sit’ 

Lith. sésti, sédu, Latv. sést ‘sit down’: OCS sésti ‘sit down’: : Gk. hézomai ‘I 
sit down’ 

Lith. uosti, úodžiu, Latv. uôst ‘smell’: OCZ. jadati ‘explore’: : Gk. 6zein ‘smell’ 

Lith. védaras, védarai ‘entrails’, Latv. védars ‘belly’: — : : OInd. udáram ‘belly’ 

Lith. vedis, védys [vedis, vedys] ‘suitor’: OCS nevěsta ‘bride’: : Homeric Gk. 
éedna ‘bridal presents’ 


3.3. T, = Baltic g, Slavic g: 

Lith. bégti, Latv. bégt ‘run’: OCS béZati, beZo ‘flee’: : Gk. phebomai ‘I am 
in flight’ 

Lith. (paJlégti ‘lie (lay) down’: [OCS le$ti ‘lie down']: : Gk. lékhetai ‘lies’ 

Lith. nuogas, Latv. nuógs ‘naked’: OCS nagü ‘naked’: : Goth. nagaps ‘naked’ 
— : OCS naglu ‘sudden’: : Goth. anaks ‘sudden’ 
— : OCS agne ‘lamb’: : Gk. amnös, Lat. agnus ‘lamb’ 

Lith. 40ga, Latv. uóga ‘berry’: OCS vinjaga ‘grape’: : Lat. uva ‘grape’ 


3.4, T, = Lith. 2, Latv. z, Slavic z: 

[Lith. aš, eš, Latv. es 'T]: OCS jazu T: : Lat. ego ‘T 

Lith. oZkà ‘goat’, ožys, Latv. ázis ‘billy goat’: OCS jazino ‘skin, leather’: : OInd. 
ajas ‘billy goat’ 
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3.5. T, = Baltic p, Slavic p: 
No examples found. 


3.6. T, = Baltic r, Slavic f: 
No examples found. 


3.7. T, = Baltic k, Slavic k: 
Lith. -sekti ‘cut, carve’: OCS sëšti, séko ‘cut’, [sekyra 'axe'] : : Lat. secare ‘cut’, 
secüris ‘hatchet’ 


3.8. T, = Lith. š, Latv. s, Slavic s: 
No examples found. 


4. Forms without lengthening in Baltic and Slavic languages: 


4.1. T, = Baltic b, Slavic b: 

Lith. abu, Latv. abi ‘both’: OCS oba ‘both’: : OInd. ubháu, Gk. ampho ‘both’ 

OPr. babo ‘bean’: R bob ‘beam’: : Lat. faba ‘bean’ 

Lith. bebras, babras, Latv. bebrs ‘beaver’: OCS bebrü, bobrü ‘beaver’: : OHG 
bibar ‘beaver’ 

Lith. daba [doba] , Latv. daba ‘manner’: R doba ‘proper time’: : Goth. 
gadaban ‘fit’ 
— : OCS dobrü ‘good’: : Lat. faber ‘artisan’ 

Lith. debesis ‘cloud’, Latv. debess ‘sky’: OCS nebo ‘sky’: : Gk. néphos ‘cloud’ 

Lith. gabalas, Latv. gabals ‘lump’: [P gabnaé 'grab'] : : Goth. giban ‘give’, Olr. 
gaibim ‘I take’ 

[Lith. grébti] , Latv. grebt ‘grab’: OCS greti, grebo ‘row’: : Olnd. grbhnati 
‘grabs’ 
— : OCS rebro ‘rib’: : OHG rippi ‘rib’ 

OPr. sebbei ‘to oneself: OCS seb? ‘to oneself’: : Lat. sibi ‘to oneself? 

Lith. sidabras, Latv. sidrabs ‘silver’: OCS sirebro ‘silver’: : Goth. silubr, OHG 
silabar ‘silver’ 

Lith. szäbas, Latv. stabs ‘post’: OCS stoborije ‘colonnade’: : OHG stab ‘staff 

OPr. tebbei ‘to thee’: OCS tebé ‘to thee’: : Lat. tibi ‘to thee’ 

Lith. vabalas, Latv. vabals ‘beetle’: R veblica ‘intestinal worm’: : OHG wivil 
‘beetle’ 


4.2. T», = Baltic d, Slavic d: 
Lith. bésti, badyti, Latv. best, badit ‘sting’: OCS bosti, bodo ‘sting’: : Lat. 
fodere ‘dig’, OE bedd ‘bed’ 
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Lith. médis ‘tree, woods’, Latv. mežs ‘woods’: R meža ‘border’: : OInd. 
madhyas ‘intermediate’ 
Lith. medus, Latv. medus ‘honey’: OCS medu ‘honey’: : OInd. mádhu ‘honey’ 
Lith. padas ‘floor; sole’, Latv. pads ‘floor’: OR podü ‘foundation: : (see 
section 9.1) 
— : OCS sedilo ‘saddle’: : Goth. sitls ‘seat’ (see section 9.3) 
— : OCS voda ‘water’: : Goth. wato ‘water’ (see section 9.4) 
Lith. vadas, Latv. vads ‘leader’: OCS voevoda ‘commander’: : Olr. fedim ‘I 
lead’ 
Lith. vadas ‘pawn’, vaduoti, Latv. vaduót ‘redeem’: — : : Goth. wadi ‘pawn’ 
Lith. vedys, védis [védys] ‘bridegroom’: [OCS nevěsta *bride'] : : OInd. vadhús 
‘pride’ (see section 10.2) 
Lith. vèsti, vedu, Latv. vest, vedu ‘lead’: OCS vesti, vedo ‘lead’: : Olr. fedim ‘I 
lead’ 
— : OCS vedri ‘bright’, R védro ‘fine weather’: : OHG wetar ‘weather’ 
— : OCS xodi ‘walk’: : Gk. hodós ‘way’; but see section 9.6 


4.3. T, = Baltic g, Slavic g: 
— : OCS bogu ‘god’: : Av. baya- ‘lord, god’, OInd. bhagas ‘purveyor’ (see 
section 9.5) 

Lith. dagas ‘summer heat’, OPr. dagis ‘summar’: — : : Goth. dags ‘day’ 

Lith. dégti, Latv. degt ‘burn’: OCS Ze¥ti, Zego ‘burn’: : OInd. dahati ‘burns’ 

[Lith. palégti ‘lie (lay) down’]: OCS ležati, le£o ‘lie’: : Gk. lékhetai ‘is lying’ 
— : OCS lignku ‘light’: : Lat. levis ‘light’ 

Lith. nagas, Late. nags ‘nail’, Lith. naga ‘hoof’: OCS noga ‘foot’: : Olnd. 
nakham ‘nail’, Lat. unguis ‘nail’ 

Lith. nagütis, OPr. nagutis ‘nail’: OCS nogütt ‘nail’: : OHG nagal ‘nail’ 

Lith. ségti ‘attack’: OCS prisexti, prisego ‘touch’: : OInd. sajati ‘hangs’ (see 
section 9.2) 

Lith. rdgas, Latv. rags ‘horn’: OCS rogi ‘horn’: : MHG ragen ‘reach high’ (?) 

Lith. vaga, Latv. vaga ‘furrow’, Lith. vagis, Latv. vadzis ‘wedge’: — : : Gk. 
ophnis ‘plough’ | 


4.4. T^ = Lith. 2, Latv. z, Slavic z: 

Lith. éZeras, Latv. ezers ‘lake’: OCS jezero ‘lake’: : Gk. Akhéron (?) 

Lith. eXé ‘border’, Latv. eža ‘border of field’: — : : Arm. ezr ‘border’ 

Lith. eZys ‘hedgehog’: OCS jeZt ‘hedgehog’: : Gk. ekhinos ‘hedgehog’ 

Lith. veZti ‘transport’, Latv. vezums ‘cart’: OCS vesti, vezo ‘transport’: : OInd. 
vahati ‘transports, leads’ 
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4.5. T, = Baltic p, Slavic p: 

Lith. lépti, Latv. lept ‘become spoiled’: — : : Lat. lepidus ‘delicate’ 

Lith. sapnas, säpnis, Latv. sapnis ‘dream’: OCS súnù ‘sleep’: : Olnd. svapnas 
‘sleep, dream’ 

Lith. septintas, sekmas, Latv. septits ‘seventh’: — : : Lat. septimus ‘seventh’ 

Lith. šlapias, Latv. slapjš ‘wet’: — : : Gk. klépas ‘wet’ 


4.6. T, = Baltic t, Slavic f: 

Lith. at-, Latv. at- ‘away from’: OCS otü ‘away from’: : Olnd. ati ‘beyond’ 
— : OCS otic? ‘father’: : Gk. átta ‘dear father’ 

Lith. katras, Latv. katrs ‘which one of two’: OCS kotoryi ‘who’: : Goth. 
hwapar ‘which one of two’ 
— : OCS kotora ‘fight’: : MHG hader ‘quarrel’ 

Lith. mätas ‘measure’, Latv. mats ‘name of a measure’: R metit' ‘aim’: : Gk. 
métron ‘measure’ 

Lith. mésti, mert, Latv. mest ‘throw’: OCS mesti, meto ‘throw’: : Gk. móthos 
‘turmoil’ (?) 

Lith. petys, petis, OPr. pette ‘shoulder’: — : : Gk. petánnumi ‘I spread’ 

Lith. rata ‘oath’ [if not a loan word]: OR rota ‘oath’: Olnd. vratam ‘law, vow’ 

Lith. ratas, Latv. rats ‘wheel’: — : : Lat. rota ‘wheel’ 

Lith. teterva, Latv. teteris ‘grouse’: OR feterevi ‘grouse’: : Gk. tetráon name of 
a bird 

Lith. vétuSas, vetas, Latv. vecs ‘old’: OCS veruxu ‘old’: : Lat. vetus ‘old’ 


4.7. T, = Baltic k, Slavic k: 
Lith: akis, Latv. acs ‘eye’: OCS oko ‘eye’: : Gk. osse ‘eyes’ 
Lith. eketi, Latv. ecet ‘harrow’: — : : OHG egida ‘harrow’ 
Lith. (jJeknos, Latv. aknas ‘liver’: — : : Olnd. yákrt ‘liver’ 
Lith. lakti, Latv. lakt ‘lap up’: OCS lokati ‘lap up’: : Gk. laptein ‘lap up’ 
Lith. naktis, Latv. nakts ‘night’: OCS noStt ‘night’: : Lat. nox ‘night’ 
Lith. pékus, OPr. pecku ‘livestock’: — : : Lat. pecu ‘livestock’ 
[Lith. rékti, Latv. rékt ‘roar’]: OCS resti, reko ‘say’: : Toch. B reki ‘word’ 
Lith. sakai, Latv. sakas ‘resin’: OCS sokü ‘sap’: : Gk. opós ‘sap’, Toch. B 
sekwe ‘pus’ 
Lith. sekti ‘dry up’: OCS iseknoti ‘dry up’: : Olnd. ásakras ‘inexhaustable’ 
Lith. sekti, sakyti, Latv. sacit ‘tell’: OCS sotiti ‘point out’: : Gk. ennepein ‘say’ 
Lith. sekti, Latv. sekt ‘follow’: — : : Lat. sequi ‘follow’ 
Lith. -sékti ‘cut’: OCS sexti, séko ‘cut’: : Lat. secare ‘cut’ 
—: OCS sekyra ‘ax’: : Lat. securis ‘hatchet’ 
Lith. smäkras, Latv. smakrs ‘chin’: — : : Arm. mawrowk‘ ‘beard’ 
Lith. takas, Latv. taks ‘path’: OCS toku ‘course’: : Olnd. takas ‘course’ 
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Lith. tekéti, Latv. tecét ‘run, flow’: OCS testi, teko ‘run’: : Olnd. takti ‘runs’ 
Lith. žvake ‘candle’: — : : Lat. faces ‘torch’ 


4.8. T, = Lith. S, Latv. s, Slavic s: 


Lith. @¥ara, Latv. asara ‘tear’: — : : Toch. B akrüna ‘tears’ 
Lith. ais, Latv. ass ‘axle’: OCS ost ‘axle’: : Lat. axis ‘axle’ 
Lith. aXmuo, Latv. asmens ‘edge’: — : : OInd. asma ‘stone’ 


Lith. dešimtas, Latv. desmitais ‘tenth’: OCS desetü ‘tenth’: : Gk. dékatos 
‘tenth’ 

Lith. e$erys, Latv. asars ‘bass’: P jesiora “fish bone’: : ON ggr ‘sea bass’ 

Lith. /aXis, Latv. lasis ‘salmon’: R lösos’ ‘salmon’: : OE leax ‘salmon’ 

Lith. néSti, nes, Latv. nest ‘carry’: OCS nesti, neso ‘carry’: : Olnd. násati 
‘obtains’ 

Lith. pe$ti ‘puli out’: — : : Gk. pékein ‘shear’ 

Lith. praXyti, Latv. prasit ‘ask’: OCS prositi ‘ask’: : Lat. precüri ‘ask’ 

Lith. SéStas, Latv. sests ‘sixth’: OCS Zenn ‘sixth’: : Lat. sextus ‘sixth’ 

Lith. XeXuras *wife's father-in-law’: OCS svekrü ‘father-in-law’: : Olnd. 
Svasuras ‘father-in-law’ 

Lith. taXyti, Latv. test [test] ‘hew’: OCS tesati, teXo ‘hew’: : Av. taSaiti 
‘shapes’ 


5. An inspection of the lists immediately shows two facts: 

(a) With the exception of one set of forms, the lists 3.5 through 3.8 are 
empty, while the parallel lists 4.5 through 4.8 include more than forty strings 
of items; beside the forms with long vowel in Lith. -sékti, OCS s&$ti ‘cut’, at 
least one related item with short e is found: OCS sekyra ‘ax’. There is thus a 
high degree of regularity to be observed, to the effect that before voiceless 
stops and the spirant Lith. $, Latv. s, Slavic s, lengthening does not occur. 

(b) Before voiced stops and Lith. 2, Latv. z, Slavic z, both short and 
lengthened vowels are found. Absence of lengthening is more common; if 
mixed strings are disregarded, a total of 34 sets of forms can be cited from our 
lists. But the phenomenon of lengthening is well enough attested not to con- 
sider it a mere exception: sixteen sets show lengthening (again not counting 
any mixed ones). 


6. There is a very striking difference in membership in the two parallel lists 
4.1 and 3.1: while the former contains a total of eleven unmixed strings, the 
latter holds only one. 

Now it is a well-known fact that the reconstruction of Proto-Indo-European 
reveals a very unbalanced distribution of stops: whereas voiceless stops as well 
as aspirates are reasonably well attested for all points of articulation, the 
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voiced labial is very much less common than its counterparts. It follows that 
only a marginal attestation of reflexes of PIE 5 can be expected anywhere in 
the daughter languages. 

A hypothesis suggests itself: If, in Baltic and Slavic languages, reflexes of 
Proto-Indo-European short vowels plus *b differed from those of short vowels 
plus *bh, then the rarer set of reflexes would have to be assigned to the 
sequence *Vb and not *Vbh. The rarer phenomenon is that of lengthening; 
therefore, V:b in Baltic and Slavic should be derivable from PIE Vb. 

The data from related languages point to PIE 5 only in one single case, that 
of the word for ‘apple’; it is found in list 3.1 and provides the only case of 
vowel lengthening. 

For all unmixed strings in list 4.1, a derivation from Proto-Indo-European 
forms with *bA is either undisputed or at least highly probable. 


7. The phenomenon of vowel lengthening in Baltic and Slavic languages is not 
limited to a labial environment; the observation about separate development 
of PIE Vb and PIE Vbh should therefore be extended to other sequences of 
old short vowel plus voiced stop or aspirate, respectively, if this observation is 
to have any claim to validity. 

Taking into consideration only unmixed strings, we find the following to 
be the case: 

In list 3.2, there are eight strings with lengthened vowel; all of these are 
matched by forms from related languages that require a derivation from PIE 
Vd, 

All five unmixed strings in 3.3 permit or require a reconstruction of PIE Vg 
or PIE Ve”. 

The one example in 3.4 derives from PIE Vg. 

There are no instances at all of unmixed strings with lengthened vowel that 
would require us to posit underlying PIE Vdh, Vgh, Vgh, or Vg"h. 

An inspection of the lists 4.2 through 4.4, again limited to unmixed strings 
only, yields the following results: 

In 4.2, the items Lith. bésti, medis, medus, OCS vedrü require the recon- 
struction of proto-forms with PIE dh; conventional etymologies point to PIE 
d for Lith. padas, OCS sedtlo, voda, xodüu; for the remainder, no immediate 
decision seems possible. 

In 4.3, eight of ten strings require positing an underlying Proto-Indo- 
European aspirate. 

The same applies to all four strings in 4.4. 


8. In summing up the findings from 6 and 7, it can be said that for twenty- 
seven unmixed strings without vowel lengthening, the reconstruction of 
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underlying Proto-Indo-European forms with aspirates is either mandatory or 
highly probable; fifteen unmixed strings with vowel lengthening are to be 
derived from proto-forms with voiced stop. 

These observations can be restated in terms of a tentative rule: 

In Baltic and Slavic languages, the Proto-Indo-European sequence of short 
vowel plus voiced stop was reflected by lengthened vowel plus voiced stop, 
while short vowel plus aspirate developed into short vowel plus voiced stop. 


9. To make the claim made here fully acceptable, an attempt is called for to 
explain as many of the apparent exceptions as possible. 


9.1. Lith. padas ‘Fuss-, Schuhsohle, Schienenfuss, Dreschboden, Dreschtenne, 
Ofen, Herd’, Latv. pads ‘Estrich’, OR podü ‘Grund’ is usually explained (cf. 
Fraenkel 1962:521, Vasmer 1950—58 2: 382, Vasmer-Trubatev 1964—73 

3: 295—296) as related to terms for ‘foot’ in other Indo-European languages; 
the underlying form would then be *podos. 

Two difficulties have to be noted. While -os nouns with -o- grade of the 
root are extremely common as deverbative formations (cf. Brugmann 
1906:148—153), very few examples can be adduced for nouns derived from 
nouns (Brugmann 1906:156—157 lists only one further case, again from 
Baltic and Slavic); on morphological grounds then, the explanation of Lith. 
padas, etc., as based on *podos is far from being a natural one. Secondly, the 
meaning of the Baltic and Slavic words is not too close to ‘foot’. For 
Lithuanian, Kurschat (1972:1660) lists: ‘Sohle, Fusssohle; Schuhsohle; Boden; ` 
unterer Teil, Grundlage’, for Latvian, Fraenkel (1962:521) gives ‘Estrich’, for 
the various Slavic languages enumerated, Vasmer (1950—58 2: 382) records 
“Boden, Grund, Pritsche’, ‘unterer Teil eines Heuhaufens’, “Unterteil, Fuss 
eines Berges’, ‘Grund’, ‘Fussboden’, ‘Stockwerk’, ‘Fussboden’, ‘Grund, Boden, 
Basis’, ‘Unterteil’, ‘Grund, Boden’. It seems that the various meanings can be 
reconciled much better with a basic reference to ‘floor, foundation, base’ than 
to ‘foot’. 

Both difficulties can be resolved if a new approach is taken to the etymo- 
logical explanation of Lith. padas, etc. In Lithuanian, one finds other nouns in 
-das which have been interpreted in a quite different way: Fraenkel (1962:92) 
states: ‘Komp|osita] mit W [ur] z[el] *dhe- im Hinterglied sind lit. iXdas, das 
‘Schatz, Schatzkasse, Fiskus, Ausgabe, Aufwand, Spesen’ . . . vgl. aksl. obïdo 
‘Schatz’, lit... . ifidas, indà ‘Gefass’, cf. abg. sadu ‘Gefass’.’ Lith. padéti means 
“put down, put under’ (cf. Fraenkel 1962:522); it seems most natural to 
connect Lith. padas, etc., with this verb, the more so as Lith. padeklas, which 
is clearly derived from padeti (cf. Fraenkel 1962:522), also refers to "under. 
pinning, storage rack, tray’ and the like. 


440 Werner Winter 


If -das in Lith. padas derives from PIE -dh(Ejos, the word clearly provides 
no counterexample to the rule proposed in 8. 


9.2. Lith. ségti ‘attach’ is usually compared with Olnd. sajati ‘hangs’ (cf. 
Fraenkel 1962:770) and considered to be related with OCS priseXti, prisego 
‘touch, reach for’. If the comparison is warranted, at least the Lithuanian 
form could not be accounted for by the above rule. 

However, the situation is not altogether clear. The Slavic words have no 
diagnostic value for the present purposes: seg- could be the nasalized counter- 
part of short *seg- as well as of lengthened *sög-, cf. the forms of the first 
person singular nonpast lego and sedo beside le$ti ‘lie down’ and sésfi ‘sit 
down’. Latv. segt means ‘to cover, roof, thatch’, and while a connection with 
Lith. ségti is highly probable, some doubt does remain. 

In spite of these difficulties, it seems advisable for the time being to consider 
Lith. ségti a true counterexample in need of further explanation. 


9.3. OCS sedtlo, R sedió ‘saddle’, OCS osedülati ‘to saddle’ point back to 
earlier Slavic *sedtlo- or *sedülo-; no corresponding forms are found in Baltic. 
A connection with PIE sed- ‘sit’ is most natural; still, no trace of lengthening 
before Slavic -d- is encountered. 

The closest match to the Slavic items occurs in Germanic; in particular, 
Goth. sitls ‘seat, chair’ shows extreme similarity to the Slavic words. What is 
there to prevent one from assuming that the Slavic form was borrowed from 
Gothic or, for that matter, another Germanic language similar to Gothic in the 
extreme? 

The answer to this question seems all too obvious: a form *sedla-, which 
one could imagine to be the source of the Slavic one, would lack all traces of 
the effects of the Germanic sound shift, and therefore such a form could not 
be Germanic. 

However, it has long been noted that the sound shift was not a very sudden 
event and that in particular the reflexes of Proto-Indo-European voiced stops 
were slow in losing some of their b-d-g-like qualities. Hirt (1927:222) called 
attention to the fact that at the time of the first contacts between Goths and 
speakers of Greek and Latin the reflexes of the old voiced stops were still 
similar enough to Greek and Latin ones to have the borrowed sounds become 
identified with the then Gothic reflexes, so that Lat. g and Gk. b in early loan 
words could be subjected to the shift to Goth. k and p as found in the actual 
Gothic texts (cf. e.g., Goth. Kréks < Lat. Graecus, Goth. kustus < Lat. gustus, 
Goth. paida < Gk. baite). It is highly probable that contacts between Goths 
and Slavs took place earlier than those between Goths and speakers of Latin 
and Greek; thus, if the reflexes of PIE b g were still close enough to Latin and 
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Greek b and g to permit an identification, there is no reason whatsoever why 
the reflex of PIE d should not have been d-like at the time of the encounter of 
Goths and Slavs. 

In view of the arguments just presented, R sedló and related forms cannot 
be used as safe counterexamples to the rule given in 8. More important 
. perhaps, it can be claimed that, if the word for ‘saddle’ is a loan word in Slavic, 
the time of the borrowing represents a terminus post quem non for the auto- 
matic application of the lengthening rule: if the data are correctly interpreted, 
lengthening had ceased to be an operating process by about the second 
century A.D. 


9.4. More difficult than the case of OCS sedilo 'saddle' is that of OCS voda 
*water' and its corresponding forms in other Slavic languages. 

From the point of view of form, the Slavic words are quite isolated in the 
Indo-European context. There is ample indication. that the word for ‘water’ 
was a neuter r/n-stem; the former presence of such a stem even in Baltic and 
Slavic languages is made evident by the name of the otter, Lith. udra, Latv. 
üdris, OPruss. wudro, OR vydra, SC vidra, Cz. vydra, P wydra, etc.: Olnd. 
udrás an aquatic animal, Av. udra- ‘otter’, etc. (It should be noted in our 
context that all Baltic and Slavic designations of the otter show lengthening 
of the vowel before the reflex of PIE d and thus confirm the rule given in 
section 8 for a type of vocalism different from the one discussed in the present 
paper.) The word for ‘water’, as it is attested in the Slavic languages, is, how- 
ever, an ä-stem. Why should that be so? 

The closest match of Slavic voda in the entire range of Indo-European 
languages is Goth. watö, although it has to be stated right away that the 
Gothic form does not deviate as strongly from the Proto-Indo-European 
pattern as the Slavic forms do: Goth. watö is an n-stem, as are ON vatn and 
later North Germanic forms. 

Now, if the early Gothic antecedent of attested sitis ‘saddle’ was *sedlaz, it 
can be assumed that what became Gothic watö was *wado at the time of the 
early Gothic-Slavic contacts, and there seems to be no reason to reject the idea 
that Slavic voda was borrowed from Gothic — at least not if one wants to 
argue in terms of form only. What presents far greater difficulties than in the 
case of the word for ‘saddle’ is the semantic side of the question: while it can 
easily be imagined that the confrontation with a different type of saddle from 
the one previously used triggered the adoption of a foreign term for the 
object, no condition can be reconstructed under which the transfer of a term 
for ^water' would have seemed appropriate. To be sure, noncultural terms do 
get transferred occasionally, but this seems to happen too rarely to consider 
the explanation given here to have a high degree of probability. 
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It may, therefore, be appropriate to continue to list Slavic voda as an 
exception as yet unaccounted for to the rule given in section 8. 


9.5. There has been very much discussion of the question whether the Slavic 
words for ‘god’ should be considered genetically related to OPers. baga-, Av. 
baya- ‘lord, god’ (cf. Vasmer 1950—58 1: 98, Vasmer — Trubatev 1964—73 
1: 181—182). So far, neither side seems to have been able to convince its 
opponents. 

In the present context, we are confronted with a fairly simple choice: If 
Slavic bogu is part of the inherited vocabulary, then the absence of lengthen- 
ing places the word in the very small group of counterexamples to the lengthen- 
ing rule; if, on the other hand, the Slavic term was borrowed from Iranian, no 
problem exists, provided the lengthening rule had ceased to operate at the 
time of the transfer. To be sure, as the possibility for contact between 
Scythians and early Slavs existed for a much longer period of time than was 
the case for Gothic-Slavic contacts, not even an approximate dating (compar- 
able to that proposed in section 9.3) seems possible; but such a state of affairs 
is not really surprising as the period concerned was strictly preliterate. 

All things considered, it seems best to include Slavic bog among the words 
borrowed from Iranian (as for the vocalism, R vors [vórsa] : Av. varasa- ‘hair’ 
provides an instructive parallel; cf. Vasmer 1950—58 1: 230, Vasmer — 
Trubatev 1964—73 1: 355—356); no exception to the rule stated is therefore 
to be registered in the case of Slavic bogu. 


9.6. The standard explanation for the initial x- in OCS xodu ‘course’ and 
related forms is not overly satisfactory (for literature cf. Vasmer 1950—58 3: 
253—254, Vasmer — Trubatev 1964—73 4: 252—253): in order to be able to 
derive x- from PIE s- it is necessary to assume that the stem-initial consonant 
proper to compounds with prefixed per-, pri-, u- spread to simplex-based 
forms; only if this assumption is found plausible can there be any thought of 
identifying Slavic xodü as the genetically related equivalent of Gk. hodös ‘way’. 

As so many difficulties persist, the question of course can arise whether 
this Slavic word with its unusual initial consonant entered the vocabulary of 
the Slavic languages by way of borrowing. Greek as a source is excluded 
because of the wide distribution of the Slavic word; but would the same argu- 
ment apply against the assumption of a transfer from Iranian? For the initial, 
OR Xurst could be compared (apart from the discussion s.v. Xors in Vasmer 
and Vasmer — Trubatev see Abaev 1965: 115—117); for the vocalism, Slavic 
bogü offers a parallel, as does R vors. 

Still, the fact that Slavic xodu enters into an ablaut relationship with OCS 
Sila, R él, P szedi ‘went’ substantially detracts from the likelihood that xodu 
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is a loan word. What remains an open question is whether the auxiliary hypo- 
theses required to connect Slavic xodü with PIE sed- as found in Gk. hodös 
are not too complex, so that xod-/Sed- should rather be viewed as a Slavic 
isolate. In this case, there would be nothing to force us to identify Slavic -d- 
with PIE -d-, and Slavic xod, etc., could not be classified as an exception to 
the rule proposed in 8. 


9.7. A brief summary of the discussion in 9. seems called for. 

Six apparent exceptions to the lengthening rule were subjected to close 
inspection: Lith. padas, Latv. pads, OR podü, etc.; Lith. ségti; OCS sedilo, etc. 
OCS voda, etc.; OCS bogü, etc.; OCS xodü, etc. For the first of these, a new 
Balto-Slavic etymology was provided; OCS sedilo and bogü were identified as 
loan words from early Gothic and Iranian, respectively; for OCS voda, the 
possibility of a Gothic origin was adduced. The question of the ultimate origin 
of Lith. ségti and OCS xodü was left open. 

As a result, it can be stated that the rule as proposed in section 8 appears 
to apply to all unmixed strings in our data except for two or three. The claim 
that the lengthening rule proposed in this paper accounts for the data available 
in an adequate way can therefore be called reasonably well supported. 


10. Only a few of the mixed strings from sections 3 and 4 will be discussed 
here. It is only natural that disruptions of the regularity as found elsewhere 
will be explained as due to analogical transfer from related items; such an 
explanation will not always be feasible because not always has the source of 
an irregular development been discovered. 


10.1. OCS le¥ti ‘lie down’ shows the vocalism which, in terms of our rule, is to 
be expected for a form matching Gk. lékhetai ‘lies’; Lith. -légti contains an 
irregular long vowel. The Lithuanian verb occurs only in verbal compounds 
and nouns derived from the latter; the compounds are (cf. Fraenkel 
1962:250—251): nulégti ‘become tired’, palégti ‘put down; become feeble, 
sickly’. Alongside these forms, closely similar verbs with corresponding mean- 
ings are found (Fraenkel 1962:370): nuliegti ‘become exhausted’, paliegti 
‘become feeble, sickly’. The simple verb eet? means ‘be seriously ill’; it is to 
be compared with Gk. loigös ‘disaster’ and to be derived from PIE leyg-. 
Before the reflex of a voiced stop, the lengthening of the diphthong in liegti, 
as indicated by the intonation, is proper; in -/égti, in turn, the long vowel must 
be interpreted as due to transfer from /iegti. 


10.2. For ‘bridegroom’, Lithuanian has both védis, vedys and védis, vedys. It 
appears that two competing bases, ved- and véd-, have been used indiscriminately; 
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the former of these would, if the lengthening rule is valid, be derivable from 
PIE wedh-, the latter, from PIE wed-. Pokorny, in his presentation of the 
verbal root denoting ‘lead; marry (said of the husband) (1959 1: 115—116), 
lists two variant forms, one with -dh, the other with -d, with the latter said to 
be limited to a position before nasal. In view of forms like OInd. ubAnati or 
Gk. éthnos, there seems to be no basis for the assumption of a loss of aspira- 
tion before nasal, and it seems much preferable to postulate the former exist- 
ence of two different roots. PIE wed- (or, with the laryngeal suggested by 
Greek, PIE Ewed-) would then be reconstructed for Gk. hednon, Homeric Gk. 
éedna ‘bridal presents’, OE weotuma, wetma ‘price for the bride’, OFris. 
wetma 'dowery', but also for OCS véno (for older *we:dno-). Last not least, 
PIE wed- (and not PIE wedh-) could be identified as underlying OCS nevésta 
‘bride’, a word which has attracted an unusual amount of attention (cf. 
Vasmer 1950—58 2: 205—206, Vasmer — Trubatev 1964—73 3: 54—55): if the 
original meaning of PIE (EJwed- was approximately ‘to give presents con- 
nected with a marriage’, then Slavic nevésta would be ‘the women for which 
such presents have not been given'. 

PIE wedh-, on the other hand, probably meant just ‘lead’. If the act of 
marriage involved not only the transfer of bridal presents, but also meant 
leading the bride away to the husband's home (cf. Lat. in matrimonium 
ducere), a confusion of the two roots could easily enough happen: the more 
commonly used *wedh- was introduced in items where SC E)wed should have 
been kept, and as a result forms like Olnd. vadhüs ‘bride’, Lith. vedinti ‘marry 
off, etc., could come into existence. 


10.3. It appears that the mixed strings from our lists, to the extent that they 
have been discussed here in detail, do not call for a revision of the basic 
assumptions of the present paper; on the contrary, the application of the 
lengthening rule to the data on hand contributes to a better understanding of 
the process that brought the actually attested forms into existence. 


11. As was stated in section 1, only roots of the type TeT were to be treated 

in this paper; the discussion of bases with internal liquid, nasal, or semivowel 

will be taken up elsewhere. Suffice it to say here that Baltic data in particular 
lend their support to the assumption that the domain of the lengthening rule 

extends beyond the TeT roots. 


12. In conclusion, a question of a more general nature may be asked: 

Is a development of the type VD > V:D a natural one? Or is what we seem 
to find in Baltic and Slavic languages an unusual phenomenon? 

Rather than attempt to give a long list of parallels from other languages, I 
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will limit myself to a brief discussion of a well-known development within 
Polish. 

In a very large number of Polish words, we find an alternation of the type 
dwor, dworu. The vocalism of the nominative-accusative is due to a change 
which was still operative at the time of the Christianization of Poland a 
millennium ago (cf. kosciól < Cz. kostel — see Rospond 1973:78), but did not 
affect forms derived from relatively late borrowing processes (cf. dorka — see 
Briickner 1957:94). The change, which from present conditions would have to 
be called a vowel raising, is interpreted as vowel lengthening (cf. Rospond 
1973:66). The conditions for the introduction of length seem to have been as 
follows: a short o, whether derived from older o or older e, was lengthened in 
a position before voiced nonnasal consonant, provided this consonant was 
followed (in terms of present-day Polish) by word boundary or morphonic 
boundary plus stop. It is interesting to note both similarities and differences 
between the conditions for lengthening in medieval Polish and in Balto-Slavic: 
For Polish, the decisive fact seems to be that a consonant have the feature 
[-- voiced] , for Balto-Slavic, that this feature be a distinctive one — thus 
lengthening would occur before r in medieval Polish, but not in early Balto- 
Slavic. In Polish then, the phenomenon has a wider range as far as the 
immediately following phonemes are concerned; on the other hand, there is no 
requirement in Balto-Slavic that the phoneme triggering the lengthening pro- 
cess occur in a specific environment. Lengthening in medieval Polish and in 
early Balto-Slavic are, therefore, similar, but by no means identical, processes; 
there was in medieval Polish no revival, as it were, of an ancient rule but 
similar conditions merely led to similar results. 


13. The lengthening discussed in the present paper has just been called a 
Balto-Slavic development. There seems indeed hardly a chance to interpret the 
phenomenon treated here as anything but a shared innovation over against 
earlier stages of Indo-European. It is inconceivable that Pre-Baltic and Pre- 
Slavic should have undergone independently from one another a partially 
limited merger of earlier voiced stops and aspirates, that is, a merger which 
was complete in all respects but one, namely, that the distinction survived in 
the shape of differing effects upon the syllable preceding the stops, and that 
these effects were exactly the same in both Pre-Baltic and Pre-Slavic. Rather, 
if the lengthening of vowels before reflexes of Proto-Indo-European voiced 
stops can be considered an established fact, one will want to insist that this 
phenomenon constitutes a powerful argument for postulating a Balto-Slavic 
unity prior to the development of separate Baltic and Slavic groups of 
languages. 
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Note 


1. My thanks are due to A. Steponavitius for his kind comments on the Lithuanian 
data included in this paper. 
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FREDERIK KORTLANDT 


Comment on W. Winter’s paper 


Professor Winter claims that IE short vowels before voiced occlusives became 
long and acute in Balto-Slavic. Elsewhere’ I have put forward the thesis that 
the Balto-Slavic acute intonation developed from a laryngeal feature. 
Gamkrelidze and Ivanov have suggested on typological grounds that the 
reconstructed IE voiced occlusives were actually glottalic.? It should be noted 
that these three theories, though seemingly unconnected and formulated with- 
out regard to their interrelation, mutually support each other in the sense 
that every one of them provides the missing link between the other two. If 
short vowels became acute in the position before a definite set of consonants 
and the acute intonation developed from a laryngeal feature, the latter 
feature derives from the consonants. If short vowels became acute before 
consonants which lost their glottalic feature, the acute intonation derives 
from the latter feature. If the acute intonation developed from a laryngeal 
feature and there was a series of glottalic consonants in the mother language, 
the rise of the acute intonation before these consonants at the time when they 
lost the glottalic feature becomes understandable. Combining the three 
theories into one I would propose the following development. The proto- 
language possessed a series of glottalic consonants which were preserved well 
into the Balto-Slavic period. At a certain stage the feature was transferred 
from a glottalic consonant to a preceding vowel and the two sets of voiced 
consonants coalesced. The merger of the feature with the reflex of the IE 
laryngeals was posterior to Hirt’s law because of the broken intonation in 
Latvian péds, nudgs. 


Notes 


1. Slavic Accentuation, Lisse 1975, especially chapter 3. 
2. “Sprachtypologie und die Rekonstruktion der gemeinindogermanischen Verschlüsse”, 
Phonetica 277 (1973), 150—156. 
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